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Choice of body styles soves 


money on installation costs. Hardened, ground and lapped valve and 


seat; stainless steel mechanism resists weer 
and corrosion—saves money on maintenance. 


This internal check valve saves labor and fit- 
tings required to install regular check valve. 


Two phase leverage means higher co- 
pacity in a smaller trap. Armstrong traps 
have optimum relation between lever- 
age, valve travel, bucket weight, capo- 
city and overall size. 





\. ing Arm traps. 
This trap with built-in strainer Get she toll bate oe wt Clie end mail coupon todo 
costs less than separate trap and = See Geer weer “ree eee 
stroiner—requires less labor and 


ARMSTRONG MACHINE wo 
RK 
Attings to install. 820 Maple Street. Three Rivers, Michigan . 





The Armstrong Steam Trap Book 


| Nome 
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Gentlemen: Please send me a free copy of Cotalog J 
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ARMSTRONG 
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“A 
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s Position 


STEAM’ TRAPS ‘te 


Address 
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FROM SIDING TO STOKER-- 


Up to 50 tons of coal per hour can be unloaded 
from railroad cars at this industrial power 
plant. Link-Belt gravity discharge conveyor- 


it’s Link-Belt | URE 
for low-cost 
coal handling 








Schematic flowsheet 
shows how coal from 
railroad car is fed to 
either crusher or ele- 
vator, then spouted to 
GRAVITY ’ Bulk-Flo for distribu- 
DISCHARGE tion to storage bins. 
CONVEYOR. 
ELEVATOR 





BULK-FLO 








STORAGE BINS 
FOR STOKER HOPPERS 





BAR 
FLIGHT 


FEEDER } 
7 CRUSHER 
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. —— 
HETHER your coal handling require- , 
ments are large or small—Link-Belt ae 
can give you a system that assures top ef- < . 


ficiency. A complete line of quality equip- 
ment is backed by unequalled engineering 
experience. And Link-Belt will carry through 
the entire job from planning 

to erection, if desired. See 

your Link-Belt representa- 

tive for all the facts, or 

write for Book 2410 that 

shows the latest in mod- 

ern power plant layouts. 


Simple and effective, this Link-Belt bar flight feeder 
travels at 45 ft. per min., operates on 45-ft. centers. 


reg 
——— 


COAL HANDLING EQUIPMENT 


ay COMPANY: Executive Offices, 307 N. Michigan Ave. 


icago 1. To Serve Industry There Are Link-Belt Plants and ; i . 
Sales Offices in All Principal Cities. Export Ofhce, New York 7; Dust. tight Link - Belt Bulk-Flo feeder - conveyor 


Canada, Scarboro (Toronto 13); Australia, Marrickville, N.S.W.; delivers coal to any of three stoker storage bins at 
South Africa, Springs. Representatives Throughout the World. 15 tons per hour. 

Circle 50! on Reply Card for more dota 
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HIGH EFFICIENCY 





Cochrame ZEOLITE SOFTENERS 


provide easy, economical operation 


i 


The Cochrane Hydromatic Single Control Valve provides 
positive, accurate control of all phases of the 
softening and regenerating cycle. 


It is so simple to operate that no technical knowledge of the 
softening process or the equipment is required. 

High quality effluent is thus assured at a minimum cost 
and maximum delivery. 

Cochrane's 91 years of water conditioning leadership and its 
complete line of equipment assures you unbiased 
recommendations for equipment to performance requirements 
For the right answer to your water problem, call a 


Cochrane Engineer today. ee St eos eee ee 


COCHRANE CORPORATION 
3108 N. 17th STREET, PHILADELPHIA 32, PA. 


Please send me a copy of your Publication 4520-A on your 


Cochrane 


oom e Se e.A Tt on 


3108 N. 7th STREET, PHILADELPHIA 32, PA. 


tn Conede: Conadion General Electric Co., tid., Toronto 

in Mexico: Babcock & Wilcox de Mexico, 5.A., Mexico City 

In Europe: Recuperation Thermique & Epuration, Paris 

in Cube: Lovrence E. Daniel, inc, Havene 

in South America: Servicios Blectricos, C.A. (S.E.C.A.) Corocas, Venezvelo 
in Puerto Rice: fF. A. Ortiz & Co., Sen Juan 5 

In Heweall; Howaiian Electric Supply Co., Honolulu. 


Zeolite Softeners with the Cochrane Hydromotic Single 
Control Valve. 


z 
e 
3 
a 
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Amazing 


PROTO Torquer 
Makes Possible 
$283.50 Savings per 
Day for International 
7 Harvester Co. 


When ordinary wrenches 
were used at International 
Harvester Company, Louis- 
One ville Works, for holding a 
tractor transmission cover 
casting during a milling 
operation, warpage due to 
excessive pressure and 
clamping was ay a with 
25 to 30 rejects daily. At 
this stage, each casting 
costs about $9.45, With the 
use of PROTO Torquers, 
rejects due to clamping 
were eliminated entirely. 
IH foremen like the 
PROTO Torquer because 
it ae pene the problems 
of dial types, is easy to 
operate, speeds work and 
withstands rough usage... 
Other leading manufac- 
turers, after exhaustive 
tests, are using the torquer 
and effecting huge savin 
Ask your PR O dealer 
for a demonstration 
of this revolution- 
ary money-earning 
tool. Send 10¢ for 
68-page catalog to 


PLOMB TOOL CO. 
22761 

Santa Fe Ave., 

Los Angeles 54, 
Calif. 


Ratchet 
Heod 
Model — 
Two 


PROTOS=TOOLS 





Eastern Factory—Jamestown, 
Canadian Factory—London, Ont. 
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- reeently announced . . 


Aluminum Pressure Vessels 


Manufacturers and users of un- 
fired pressure vessels are offered a 
valuable new construction material 
with the recent approval of alumi- 
num alloy GR40A (commercial des- 
ignation A54S) by the Boiler Code 
Committee of the A.S.MLE. 

Alcoa alloy A54S offers higher 
mechanical properties than any of 
the alloys previously approved for 
welded pressure vessels. For this 
reason, allowable design stresses are 
higher. Operating at elevated tem- 
peratures, the alloy becomes more 
desirable because it maintains its 
strength better. 

While A54S is more expensive 
than 3S and 45S alloys on an equal 
weight basis, it is more economical 
on the basis of equivalent strength. 
These economies are expected to 
result in the increased use off alu- 
minum for pressure vessels. 


Stone Saw 


A new and faster method of cut- 
ting glass melamine, made possible 
through special adaptation of a 
Stone Saw, has been introduced at 
the Boston Naval Shipyard. Besides 
cutting glass melamine up to two 
inches thick at the rate of four feet 
per minute, this versatile tool is re- 
ported to be easily edaptable for 
cutting granite, marble, tile, brick, 
structural glass, plastic, refractories, 
and asbestos products. By attaching 
abrasive cutting wheels to the ma- 
chine, many types of metal, wet or 
dry, can be cut with greater speed 
and accuracy than by conventional 
methods. 


Plastic Pipe 


A new method for economically 
molding reinforced plastic pipe, and 
molding it on the spot where it is 
to be installed, has been designed 
by the Bassons Industries Corp. 
Made of glass fibers and polyester 
resins, this material is notable for 
its lightweight, great strength, and 
resistance to corrosion. 


About Noise Control 


How to locate noise, find its cause, 
and cushion vibrations and jars in 
industrial equipment is discussed in 
the recent U. S. Air Force “Hand- 
book of Acoustic Noise Control”. 
The study has a great deal to say 
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- worth watching 


about the bio-acoustical aspects of 
the various control problems, the 
noise-reducing characteristics of 
structures, and the effectiveness of 
commercial vibration-reducing and 


-absorbing materials. 
Titanium Casting Experiments 


The problem of successfully cast- 
ing commercial alloys of titanium 
appears to be moving toward solu- 
tion. Up until now, the high rate of 
reaction between molten titanium 
and investment materials had frus- 
trated casting attempts by contam- 
inating the alloy with undesirable 
elements. The Mercast Corp. work- 
ing with Alloy Precision Castings 
Co. recently poured in the laboratory 
an aircraft latch using a modified 
Mercast ceramic mold. Experiments 
are continuing and results are said to 
be “encouraging”. 


Humidity Control 


Preventing the curling of paper 
and poor inking in printing plants 
can be effected by better control of 
neutralizers and physical or chemi- 
cal dehumidifiers. Typical engineer- 
ing and installation jobs are given 
as examples and an extensive bib- 
liography is included in a 12 page 
report by the National Research 
Council in Canada. 


Metal Sheet Filters 


A porous metal sheet has been de- 
veloped by sintering pure nickel 
powder, or the powder of pre-alloy- 
ed Monel or 18-8 stainless steel. It 
is strong and its chemical and phys- 
ical characteristics parallel those of 
solid metals. Filter users have al- 
ready investigated its properties and 
found it can be used for applications 
where previously there was no sat- 
isfactory material to do the job. 

Advantages claimed are that it can 
be shaped similarly to solid sheet, 
welded, sheared, and fabricated; is 
chemically resistant to most cor- 
rosives, but not susceptible to break- 
age; retains its strength and ductil- 
ity at high and low temperatures; 
has a high flow rate and pressure 
drop; can be operated at higher pres- 
sures with greater retentivity of 
solids; will filter 2/10 to % micron 
particles in gas; is easily cleaned by 
back pressure, mechanical, or chem- 
ical means. 


March 1954 





DARLING 


o> 
Ot 


VALVES — 


INSIDE STORY... 





7 
on trouble-free valve performance 


Install DARLING | 


GATE VALVES 


Just what the doctor ordered... that’s what 


users say about Darling fully revolving 





double disc, parallel seat gate valves. Reason: 
These unique valves adjust automatically 


to compensate for valve body distortion. 


Moreover, Darling gate discs, independ- 
ently hung from the upper wedge and free 
to revolve completely, change their seating 
position at each closing. This means uni- 
form wear distribution. Valves work better 
and last longer, require less attention, less 
maintenance. 


Wide Range Of Sizes And Types 
If you’re not already a Darling revolving 
disc gate valve user, let us prescribe the 


valve you need to cure your valve trouble. NS N WS 
Above, loft: Disc and seats are parallel. No problem. Right: Seats out | 
of types and sizes ... and for pressures up of parallel because of unequal expansion or contraction but discs 
to 1500 pounds. Simply outline your partic- = ste) ree Aenmmnptghe rete pie oe 


Darling gate valves come in a wide range 


ular service needs or ask for a complete 
descriptive bulletin. 


DARLING VALVE & MANUFACTURING CO. 


Williamsport 9, Pa. 
Manufactured in Canada by Sandilands Valve Manufacturing Co., Ltd., Galt 19, Ontario 


oe Circle 504 on Reply Card for more dota 
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new equipment 





Fan features 
hollow-sectioned blades 


C10 “Chicago” Airfoil Centrifugal 
Fans, Type A, designed by 
Chicago Blower Corp., are said to be 
the first major development in the 
field since development of the back- 
ward curve non-overloading type fan. 
The wheel is the backward curve 
type with air foil hollow sectioned 
blades. The fan operates at efficiencies 
above 90 percent and with less noise, 
than units using the conventional flat 
blade. It will adioe 600 to 750,000 
cfm, % to 32 in. static pressures. 
Wheels are 12 to 123 in. dia. Detailed 
information is given in a bulletin. 


I 


Motors are designed 
to new NEMA standards 


C11 Built to new NEMA standards, 

the line of squirrel-cage in- 
duction motors designed by Reliance 
Electric and Engineering Co. includes 
yrotected and enclosed motors for 
all industrial purposes. The motors 
are said to feature greater horsepower 
in less space and better protection of 


motor windings, leads, and bearings. 
Now available in 1, 1%, and 2 hp, 
frame sizes 182 and 184, the balance of 
the line up to 30 hp will be introduced 
during 1954 and 1955. Informative 
“Compar-A-Frame Chart,” is available. 


Snubbers for commercial 
service are added to line 


C12 For more effective control of 

noise from internal combustion 
engines, the Petroleum-Chemical Div. 
of Burgess-Manning Co. is offering 
an improved snubber series: BEO (op- 
timum service); BES (standard ser- 
vice); BEC (commercial service). BEO 
replaces and supplements STC snub- 
bers; BES replaces SDG and ADL 
snubbers. BEC, which has no pre- 
vious equivalent, is highly effective 
for turbo-supercharged engine ex- 
hausts, The ten models of the line are 
described in a bulletin. 


Pulse uency altered 
by changing gears 


C13 Hagan Manufacturing Co. 

Inc., subsidiary of Eagle Signal 
Corp. announces the low cost Long 
Range Pulse Timer. Cams rotating at 
different speeds are said to provide 
accurate momentary pulses even when 
spaced considerably apart in respect 
to time. The frequency of pulses is 
altered by changing gears and may be 
set from 1 pulse every 15 sec to 1 
pulse per week. The time between 
pulses can be up to 30 times greater 
on this unit than on a conventional 
timer having cams anchored directly 
to motor shaft without loss of rapidity 
of “make” and “break” contact ac- 
tion, diminutiveness of pulse and ac- 
curacy of pulse. 


- +. mew developments 


Feeder controls and mixes 
liquid chemicals 


C14 The Feedrator, a rugged com- 

pact chemical feeder made by 
Fischer & Porter Co., includes a built- 
in ejector which eliminated the need for 
a proportioning pump. The unit will 
simultaneously meter, control, mix, and 
dispense small proportions of liquid 
chemicals into liquid streams. A pres- 
sure differential in the main line to 
create a by-pass flow through the 
ejector is all that is necessary to 
operate the unit. Reagent capacities 
range from .03 to 0.3 and 2 to 20 gal 
per hr. 


Rectifiers are lightweight 


C15 Rectifiers, developed by Wag- 

ner Brothers, Inc. are said to 
accommodate any application requir- 
ing a positive source of continuously 
smooth dc at capacities from 5 to 50,- 
000 amp. They are available in five 
basic models: large package unit, 2000 
to 50,000 amp; water cooled, 1500 to 
50,000 amp; small package unit, 250 
to 2000 amp; cubicle, to 2000 amp; and 
bench type, 5 to 200 amp. Lightweight 


NOTE—Each new product item has a key number for your convenience in asking for ad- 
ditional, detailed information. Circle this number on Reply Card, pages 36/37 & 100/101. 
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PENDABLE POWER 
ANT IT, WHEN YOU WANT IT 


NEW, PORTABLE ALCO DIESEL ELECTRIC GENERATOR UNIT 
£ = : 


Emergency power generation 





Power during construction or repair 
Supplemental power during peak periods 
Hospital or civil defense standby service 


Scores of other municipal and industrial uses 





Alco 6-cylinder, 9” x 10%” (251-A), 4-cycle, turbo- 
atte 
Here’s the answer to your demand for a compact, permanently for applications such as standby service 
economical power generating unit for emergency, in hospitals and municipal power plants. 
temporary or standby service. Either way, it puts dependable power at your 
A completely self-sufficient power plant, the new, immediate call twenty-four hours a day. 
portable Alco Diesel Electric Generator unit consists 
of a 9 x 10%", 4-cycle turbocharged Alco diesel 
engine, in sizes ranging from 390 to 1300 kw, with 
all necessary auxiliary equipment. 
It can be rail-mounted for electric power where 
you want it, when you want it. It can be installed 


ALCO DIESELS 


AMERICAN LOCOMOTIVE COMPANY 
SCHENECTADY, N. Y. 


= = oo ee i mmm 
AMERICAN LOCOMOTIVE COMPANY 
Erie Boulevard 

Schenectady 5, N. Y 


Gentlemen: 


Please send me complete information about the new Alco 
Portable Diesel Electric Generator Unit. 


Name "Tith 
Company 


Street_ 


City. - —_ __ Lone State 


Circle 505 on Reply Cord tor more ee 
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Perfounance ! 


Riley Boiler Unit gives bonus of 
20,000 pounds per hour of steam to Masonite Corporation 


Here’s the maximum capacity guar- 
anteed to Masonite by Riley Stoker 
Corporation: 

50,000 Ib. continuous 
60,000 Ib. for 15 min. peaks 


And here’s the Masonite report on 
performance: ‘‘For the past 75 days the 
average hourly load on the new boiler 
has been 70,000 pounds with peaks of 
one and more hours’ duration of 75,000 
pounds.” 


This same installation called for a 
guaranteed air heater gas temperature 
not in excess of 395 degrees at 50,000 
pounds of steam per hour. In actual 
operation at 54,500 pounds of steam per 
hour, the air heater exit gas tempera- 
ture was only 377.5 degrees! 


No wonder Riley Stoker Corpora- 
tion, Worcester, Massachusetts, is so 
well known among leading plants 
throughout the nation for the highly 
efficient performance of its boilers! 


Coppus-Dennis FANMIX Burners 
Were Installed 

To assure such revolutionary per- 
formance, Riley specified Coppus- 
Dennis FANMIX Burners for its 
boilers. The exclusive FANMIX action 
— on all Coppus burners, gas as well as 
combination gas-oil — is the reason for 
such performances. 

FANMIX : Better Combustion : Better 
Efficiency +: Higher Ratings 

FANMIX burners, with their re- 
volving orifices, give violent mechani- 
cal mixing and agitation of gas and air 
and, therefore, instantaneous and com- 
plete combustion with minimum 
excess air (5°% excess air not unusual). 

Furnace space is not required for 
mixing; therefore, higher boiler rat- 
ings are easily obtained. 

FANMIX burners, with shorter 
flame than any other burner, cannot 
cause flame impingement. 

FANMIX burners, incorporating a 


fan as an integral unit, have no draft 
loss across the burner. Therefore, re- 
gardiess of draft conditions, increased 
ratings are possible. 

FANMIX action, with its quick com- 
pletion of combustion, gives lower exit 
gas temperatures. 


Plan now to take advantage of Cop- 
pus-Dennis FANMIX action with your 
present boiler. Remember — no forced 
draft equipment nor increase in stack 
nor increase in furnace volume is required 
for FAN MIX operation to get increased 
capacity. And on new boilers, FAN- 
MIX lets you plan on reduced com- 
bustion space, higher ratings, less stack 
height or reduced induced draft 
capacity, and no forced draft equip- 
ment. Mail coupon today. Sales offices 
in Thomas’ Register. Other “Blue 
Ribbon” Products in Chemical En- 
gineering Catalog, Refinery Cata- 
log, .Best’s Safety Directory, and 
Mining Catalogs. 
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Well-Known Users of Riley Units with FANMIX Burners include: 
Publicker Commercial Alcohol Co. Eagle-Picher Lead Co. 





Monsanto Chemical Co. Humble Oil & Refining Co. 
Godchaux Sugors, inc. 
Kennecott Copper Corp. 
Nicholson File Co. 
Bird & Son, Inc. 

— and many others 


JET REACTION is utilized to rotate fan which is integral part of 
burner. Automatically proportioned high velocity air passes at 
right angles through fuel to create ideal mixture for fast, complete 
combustion and peak efficiency. 


Mississippi Power Co. 
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RILEY BOILER UNIT, using FANMIX burners, 
is here shown as installed for the Masonite 
Corporation, Lourel, Mississippi. Circle in 
diagram at left indicates position of burners 
pictured above. 


COPPUS ENGINEERING CORPORATION 
183 Park Avenve 
Worcester 2, Massachusetts 


Please send complete data on Coppus-Dennis FANMIX Burners. I'm particularly interested in 
[}) gos [_} combination gas-oil. 

SEND COUPON for-further information. 
Coppus engineers FANMIX burners to 
your individual requirements. 

PLEASE ATTACH THIS COUPON TO 
YOUR COMPANY LETTERHEAD 


Nome Title 


Company 
Address 


wen seonas Zone State 


Circle 506 on Reply Card for more data 
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new equipment 


—Starts on page 8 





supports or foundations unnecessary. 
They can be connected in series, paral- 
lel, or series-parallel for practically 
any output of d-c power. All units are 
easily modified to meet particular re- 
quirements, 


ame 


Re-design simplifies 
centrifugal fan ventilator 


C6 Mechanical improvements and 

complete redesigning of their 
Airlift centrifugal fan ventilator is 
announced by The Swartwout Com- 
pany. A new one-section hood —lift- 
ing on swing-hinges in smaller models 
and removable on large sizes — covers 
motor chamber and directs air exhaust 
downward for dispersion over roof. 
Removal of the hood provides easy 
access to motor and fan chambers for 
servicing and cleaning. Designed pri- 
marily for low noise level duct exhaust, 
the Airlift is cataloged in 14 sizes 
and a wide range of available capacities 
at static pressures from 0 to % in. 


Alarm system increases 
separator efficiency 


C17. Eriez Manufacturing Co. an- 

nounces the Magnalarm, a com- 
pletely automatic alarm system which 
increases the efficiency and usefulness 
of magnetic separators by virtually 
eliminating the possibility of human 
error. A sensitive ferrometer measures 
tramp iron as it accumulates on the 
magnet’s surface, and reacts on a circuit 


12 


to trip the alarm as soon as a pre- 
determined accumulation is reached. 
Types of alarms — lights, bells, buzz- 
ers — are optional. 


Handling costs reduced 
with conveyor 


C18 The Rapistan “MP” magnetic 

parts and scrap belt conveyor 
announced by The Rapid-Standard Co 
Inc. is designed to operate with low 
discharge presses and is said to af- 
fect substantial handling savings. 
Permanent magnets mounted under 
the bed of the unit attract and hold 
iron and steel parts in position as they 
move up the belt. The 24 x JO in. 
base, equipped with four 3% in. dia 
wheels, can be shoved under most 
wheeled tote trucks, with parts drop- 
ping from the conveyor overhang into 
container. The conveyor is powered 
by a % hp motor through a 20 to 1 
spur gear reducer. 


— reducer is of 
I-steel construction 
C19 The Falk Corp. announces an 
all-steel speed reducer which 
mounts directly on the shaft to be 
driven and requires no floor space 
other than that needed for the motor 
and tie rod connection. Easily adapted 
to fit various driven shaft diameters, a 
choice of single or double reduction 
unit makes possible the selection of 
almost any output speed between 420 
and 14 rpm, by changing sheave sizes 
within allowable limits. Six sizes cover 
the range from % to 30 hp. 


Control packages are 
individually designed 


C20 Complete control packages, 

individually designed for spe- 
cific furnace, oven, kiln or dryer ap- 
plications, are announced by The Bris- 
tol Co. These Bristol-Beck control 
packages are designed to operate on- 
off or proportional fuel valves or elec- 
tric contacts, in a variety «f control 
systems, including proportional, pro- 
portional-input, on-off, or time-pro- 
gram. Automatic reset is also avail- 
able. They include all components 
necessary for a complete installation, 
including a Dynamaster Pyrometer, a 
Beck Relay or Putmo Controller, and 
a Beck Motor Operator. A Bulletin is 
available. 
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Cutting-oil is improved 


C21 Improvements in Sunoco emul- 
sifying ns oil is announced 
by Sun Oil Co. SECO is said to mix 
more easily with hot, cold, and hard 
water also and to form whiter and 
more stable emulsions. The lower vis- 
cosity makes it easier to handle, and 
its increased detergency improves its 
efficiency as a grinding oil. It is also 
= to be ideal for use in hot emulsion- 
¢ washers, for hot rustproofing, for 
tld rolling steel, and for many other 
snptaleerbiner applications. A techni- 
cal bulletin is available. 


Du motor 
is self-cleaning 


C22 Crocker-Wheeler Div. of El- 

liott Co. announces a special 
modification of its CFC Sealedpower 
totally-enclosed, fan-cooled model. It 
features nonferrous slingers and bush- 
ings, a heavy fibrous grease seal, pre- 
lubricated and sealed ball bearings, and 
long, close tolerance fit between bear 
ing brackets and frame. Leads are 
sealed in with an air-hardening plastic, 
and the motor is selfcleaning with its 
fan driven cooling air directed along 
the heat radiating fins. A descriptive 
bulletin is available. 


Pump is for corrosive service 


C23 reanien molded synthetic rub- 
ber pum casings are fea- 
tured on the Rebberchem displacement 
pump announced by Eco Engineering 
Co. Embodying the design and fea- 
tures of the stainless steel and Teflon 
All-Chem pump, these units are suit- 
able for corrosive fluids and capacities 
up to ten gpm at 100 psi for sustained 
service. Internal parts are available in 
Type 316 stainless steel or monel. 


Condenser line is expanded 
C24 Evaporative condensers of the 


blow-through type are now 
available from Drayer-Hanson, Inc. in 


March’ 1954 





BETZ * 4 Great Name 
In Water Conditioning 


welve from Missouri... 


. and for good reason! 


Betz Water Conditioning Service is based on 
the policy that nothing is left to chance. There 
are no mere guesses or assumptions that condi- 
tions are satisfactory at a client’s plant. 


In addition to regular visits by Betz Engineers 
and daily water testing by plant personnel, we 
“*double-check”’ results by means of more com- 
plete analyses in our own laboratories. 


At regular intervals, water samples from 
important points throughout the plant system 
are secured by our engineers and forwarded to 
our modern laboratories. Here, experienced 
chemists analyze each sample until it literally 
breaks down and “‘admits the facts”’. 


Such painstaking analyses often reveal con- 
ditions which may not be evident from plant 


control tests. It permits our Engineering Division 
to make corrective recommendations well in 
advance, thereby heading off any serious trouble 
which might develop. This, too, is another 
important part of Betz completely-integrated 
water conditioning service. 


W. H. & L. D. BETZ, Gillingham & Worth 
Streets, Philadelphia 24, Pa. 

In Canada: BETZ Laboratories Limited, 
Montreal 1. 





























CONSULTANTS ON INDUSTRIAL WATER PROBLEMS 


Circle 507 on Reply Card for more dota 


INDUSTRY AND POWER * March 1954 





KR 


For LOW-COST 
UPJOHN burns COAL 


Lal 


_ UPJOHN’S new pharmaceutical stent will adie tor 
_ production of penicillin and cortisone, as well as some 700 other 
- pharmaceutical 


products, retios on cont ean oem 








This ultramodern boiler 


house supplies steam, cleanly 
and efficiently, at only 40¢ to 
42¢ per 1,000 lbs. It delivers 
115,000 Ibs. per hour at peak 
load for the Portage Road 
Plant near Kalamazoo, 


There are no dust or smoke 


nuisances, thanks to the dust 
collecting and cinder re- 
injection system. 

For both efficiency of op- 
eration and economy, you 
just can't beat coal burned 
the modern way! 


if you operate a steam pliant, you can’t afford 
to ignore these facts! 


COAL in most places is today’s lowest-cost fuel. 


COAL resources in America are adequate for all needs —for hundreds of 
years to come. 


COAL production in the U.S.A. is highly mechanized and by far the 
most efficient in the world. 


COAL prices will therefore remain the most stable of all fuels. 
COAL is the safest fuel to store and use. 


COAL is the fuel that industry counts on more and more—for with 
modern combustion and handling equipment, the inherent ad- 
vantages of well-prepared coal net even wae cuvings. 


FOR HIGH EFFICIENCY 
FOR LOW COST 


INDUSTRY AND POWER * March 1954 





DEPENDABLE steam, 


the modern way! 


® Whether you're building a new plant or mod- 
ernizing an older one, you can count on coal for 
dependability and low-cost operation. 

Here's why: Up-to-date coal-burning equip- 
ment can give you 10% to 40% more steam per 
dollar. Automatic coal- and ash-handling sys- 
tems can cut your labor cost to a minimum. Let 
a consulting engineer show you how a modern 
coal installation, tailored for your specific needs, 
can save you real money. 


CLEAN, CONVENIENT! 
This view of Upjohn’s firing 
aisle shows how clean and 
convenient coal can be when 
handled and burned the mod- 
ern way. The stoker hoppers 
are fed from an overhead 
bunker. A 2-ton capacity 
weigh larry serves all boilers. 

The ash handling is fully 
automatic, Traveling grates 
continually discharge ashes 
into below the floor 
of the firing aisle. 

The 3 boilers shown, plus 
a fourth recently installed 
(not illustrated), supply all 
Upjohn’s steam va 


Here’s something else, too—of all fuels, coal alone 
has virtually inexhaustible resources. This plus 
the fact that America’s coal industry is the most 
efficient in the world, assures vou of a de pendable 
supply of coal at relatively stable prices now and 


for vears to come. 


BITUMINOUS COAL INSTITUTE 


A DEPARTMENT OF NATIONAL CoAL ASSOCIATION 


WASHINGTON, D. C. 


YOU CAN COUNT ON COAL! 


; Circle 508 on Reply Card for more dota 
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an improved and expanded variety of 
arrangements known as Series PF 
(Perma-Fan), Type C. Included are 
advances in housing construction, 
eliminators, headering, pumps, sump 
pan drainage, and finish. Eliminators 
may be serviced without disturbing 
dust connections. Units are equipped 
with separate direct-connected motor 
driven pumps, In capacities ranging 
from 5 to 65 tons, these units are for 
either outdoor or indoor installation 
and have the advantage of complete 
field disassembly. 


Valves maintain 
constant back pressure 


C25 Type KD automatic back pres- 

sure control valves, developed 
by A. W. Cash Valve Manufacturing 
Corp., are said to automatically main- 
tain a constant back pressure on the 
inlet side, regardless of variation of 
pressure at the valve outlet or changes 
in demand or flow. They are available 
in pipe sizes % to 2 in., screwed ends, 
with or without a handwheel for man- 
ual pressure adjustment. 


Rotameter features 
safety and convenience 


C27 As an answer to industry's in- 

creasing demands for safety and 
convenience in rate-of-flow measure- 
ment of liquids and gases, Schutte and 
Koerting Co. has designed the Safe- 
guard Retameter. A completely en- 
closed steel meter case with detachable 
safety glass windows protects the 
metering tube from external shock and 
so acts as a safeguard in the event of 
accidental tube br e. Standardized 
construction permits the use of up to 
four sizes of meter tubes in one meter 
case. The variety of rotor designs 
available afford a wide range of ca- 
pacities within one meter size. The 
units can be adapted for electric or 
pneumatic transmission and remote re- 
cording of fluid rate of flow. A bulletin 
is available, 





TO REQUEST FREE BULLETINS 


Circle “key” numbers on Reply Card 
between pgs. 36/37 & 100/101. Your 
requests will be handled promptly. 





Transmitter-receiver is 
mounted on forklift trucks 


C28 For the materials handling 

field, Farmers Engineering and 
Manufacturing Co, has developed the 
Femco Carrier-phone. The system con- 
sists of a compact, mobile transmitter- 
receiver unit mounted on forklift-trucks 
or tractors for two-way communica- 
tion with a central dispatcher. The 
transreceiver unit is small in size and 
operates from a truck battery. Several 
frequencies are available to provide 
localized communication systems. Use 
of carrier frequencies instead of radio 
keeps the circuit free from interference 
by other transmitters. No Federal 
Communication Commission licenses 


are required and maintenance can be 
performed by non-licensed repairmen. 


} y 
‘N 
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Electric hoist has 
two-ton capacity 


C29 Available with either two-speed 
or single speed push button 
magnetic control, the J-3 electric wire 
rope hoist announced by Hoist and 
Crane Div. of Robbins & Myers, Inc., 
has a rated capacity of two tons. It is 
wered by a two hp totally-enclosed, 
all bearing motor designed and manu- 
factured by this company for hoist duty 
and is equipped with two parts of % 
in. cable, 6x 37 reeving. It has an 18- 
ft lift without overwind; overwinding 
allows a 25-ft lift. Upper and lower 
limit switches prevent overtravel of the 
hook block in either direction. The J-3 
is available with plain, hand geared, 
or motor drivea trolley to meet the 
needs of any application. 


Rubber-leather packing 
meets many service needs 


C30 Rubber-impregnated leather 

packing combines the longer 
life and lower friction of leather with 
the non-porosity, high resiliency and 
heat resistance of synthetic rubber, ac- 
cording to the manufacturer, E. F. 
Houghton & Co. Known as the VIM 
1243 Type 3 packing, it is a pre-set, 
pre-cured, and scientifically propor- 
tioned packing with eausually high di- 
mensional stability. Since the synthetic 
rubber impregnant in the packing has 





Diesel-electric unit is mounted on skids 


C26 Utilizing the type engine proved on thousands of 

American Locomotive Co. diesel locomotives, this 
company’s new generator can be equipped with a 9 x 10% 
in., 4-cycle, turbocharged Alco diesel in sizes ranging from 
390 to 1300 kw. Twelve and 16-cylinder engines are also 
available. The generator on the six-cylinder engine is a 
high-speed type with one outboard bearing mounted in the 
end shield, On the 12- and 16-cylinder units, the generator 
is of the engine type with a pedestal outboard bearing. 

In addition to the engine, all auxiliary equipment includ- 
ing pemeates, exciter and switch gear is mounted on skids 
so that by merely connecting the power cables, the unit is 
ready for operation. The entire power plant can be en- 
closed in a weather-proof housing eliminating the need for 
separate building facilities or other protective structures. 

he design of the Alco portable generator can also be 
adapted to pipeline service, flood control and irrigation 
uses by substituting step-up gears and pumps for electric 
generating equipment, Because of this versatility, the unit 
is well suited to many types of portable power service. 
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on hot water 
storage heaters 


A new edition of the most complete reference 

catalog of its kind, covering all types, sizes and 

styles of pc hot water storage heater equipment. A 
reference work needed by every architect, engineer, 
contractor or user of hot water for process or 
' service. Because of its size, cost, and importance, 

will you please request your Free copy 

on your company letterhead. 


the Pafferson-Kelley Co., inc. 


“> o 1138 Burson Street, East Stroudsburg, Penn. 


101 Pork Avenve, New York 17 * Railwoy Exchange Building, Chicage 4 * 1700 Walnut Street, Philedeiphic 3 * 96-A Huntington Avenwe, Boston 16 * ond other principal cities, 
Circle 509 on Reply Cord for more dota 
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UNIT SUBSTATIONS LOW-VOLTAGE SWITCHGEAR LARGE AIR CIRCUIT BREAKERS 


in your power plans... 


for Dependability, Safety, and Over-all Economy 


Power is fundamental in any new plant construction 
A | r f or expansion. Power distribution systems must be 
S comp ete line 01 planned to assure maximum dependability of service, 
Quality Switchgear Equipment safety for personnel and equipment, and over-all 
From generation to utilization, I-T-E economy —from initial planning . . . through the life 
quality equipment serves every indus- of the equipment. 

trial and commercial application. 
Whether your plans include bus strue- Furthermore, it is important to plan power systems 
tures, metal-clad or low-voltage switch- with an eye to the future. They should be adaptable 


gear, unit substations, or individual to changing plant requirements for many years ahead. 
circuit breakers—you are assured of 


I-T-E’s many eztra-service benefits, For these reasons, it pays to include I-T-E quality 

which include: products in your power plans. For over 65 years 
1. colection end application of equipment I-T-E has set the standard for the industry —through 
2. preparation of specifications engineering skill, design refinement, and introduction 
3. coordination of all job requirements of new ideas and thinking. 

















For details, contact the I-T-E field office nearest you. 
Look in your classified telephone directory under 
“Electrical Equipment.” 


THE SYMBOL OU. by) CHGEAR 


I-T-E CIRCUIT BREAKER COMPANY 


19TH AND HAMILTON STS. * PHILADELPHIA 30, PA. 


SWITCHGEAR PRODUCTS 


= ae 510 on Reply Card for more date 
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no melting nor miscibility point, it will 
serve at temperatures up to 200 F. It 
has withstood temperatures as low as 
-65 F, and will operate within a pres- 
sure range of zero to 15,000 psi. Pli- 
ability of this packing is said to permit 
easy installation and a tighter than 
usual seal. It has high abrasion re- 
sistance and exceptional resistance to 
oils and solvents. 


Power drive is portable 
No. 142 Featherweight Champ 


C31 power drive for hand pipe tools 
weighs only 75 lb and can be moved 
and used easily by one man. Manufac 
tured by Oster Manufacturing Co., the 
unit is available with either eas or 
electric power and has a _ threading 
range of % to 2 in. The motor is % hp 
continuous duty universal, reversible, 
variable speed, Illustrated literature is 
available. 


No fans are required 
for infrared generator 


C32 Heavy-duty infrared generator 

for high-intensity heating re- 
quirements announced by Edwin L. 
Wiegand Co. has been especially de- 
signed and constructed for web-fed 
processes in the paper, plastics, and 
textile industries. 

Measuring 66 x 12 in., the Chroma- 
lox heating panel's output can be 
easily controlled from 4 to 100 percent 
of 18 kw capacity, with element tem- 
perature up to 1450 F. Standard volt- 
ages are 240 and 480, while special 


20 


panels of other watt ratings and volt- 
ages up to 600 v can be made to 
order. No fans or cooling equipment 
are required as the panel is designed 
to operate at 700 F on the work. Lit 
erature is available. 


Separator cleans 
oils and coolants 


C33 Fully automatic removal of 

ferrous solids from cutting oils 
and water soluble coolants is said to 
be possible with use of a complete 
yackage unit made by the Industrial 
filtration Div. of U. S. Hoffman Ma- 
chinery Corp. This Magnaflo Separa- 
tor removes 75 to 90 percent of solids 
in a relatively dry sludge for easy dis- 
posal. Two of the five sizes are de- 
signed to serve individual machine 
tools with 20 to 40 gpm flow rate re- 
quirements, Three larger sizes are in- 
tended for small groups of grinders 
with total flow rate requirements 
ranging from 60 to 100 gpm. 





TO REQUEST ADDITIONAL DATA 


Circle “key” numbers on Reply Card 
between pgs. 36/37 & 100/101. Your 
requests will be handled prompily. 
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Valves are cast iron 
and steel construction 


C34 Designed for handling media 

normally injurious to bronze or 
brass but not harmtful to ferrous metals, 
a line of cast iron and cast steel sole- 
noid valves has been introduced by 
Atkomatic Valve Co. The valves are 
available in sizes from % to 2 in. 
Pressures range to 1000 psi at 200 F; 
500 psi at 45 F. A technical bulletin 
gives more information. 


Hydraulic rator is 
coupled with trip-free linkage 


C35 Simplified hydraulic operating 

mechanism coupled with a me- 
chanical trip-free linkage provides im- 
proved energy for circuit breakers ac- 
cording to the General Machinery Div. 
of Allis-Chalmers Manufacturing Co. 


The five-gal capacity accumulator with 
a peak capability of 400 hp is said to 
have an efficiency of more than 99 
percent. In a life test consisting of 
6000 closing and reclosing operations 
of the new system’s complete operating 
mechanism, including controls, no 
changes in operating characteristics, 
leakage rate, or component failures 
were revealed. 


Fuel consumption is low 
for package unit 
Ready-Power Co. announces a 


C36 new generator series powered 
by Chrysler engines. Including three 
sizes of 50, 30, and 20 kw ratings, each 
unit is a complete, packaged generat- 
ing plant ready for operation. Con- 
trols for engine and generator are in 
a single cabinet. The units are said to 
be economical in fuel consumption. 
The welded structural steel base as- 
sures easy installation and permanent 
alignment without need of a special 
foundation. 


Mounting pads 
keep machines level 


C37 Machinery mounting pad Type 

T Unisorb, made by The Felt- 
ers Co., is said to have greater firm- 
ness than similar pads produced to 
date. For use in mounting machines 
which must remain level during oper- 
ation, the % in. thick material is said 
to carry a load of 75 to 125 |b per 
sq in. and is completely resistant to 
petroleum products, mild acids, and 
moisture conditions found in most 
plants. 


Joint is for air 
or hydraulic service 
Introduction of an improved, 


C38 light running Revolving Joint 
with % in, ID for making air or hy- 
draulic piping connections to rotating 
machine parts is announced by Barco 
Manufacturing Co. Known as Type 
NV, the joint is suitable for use at 
temperatures up to 180 F and pres 
sures to 300 psi (air) or 1500 psi (hy- 
draulic). Maximum speed ordinarily 
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If it's MCALEAR equipped, it’s under safe control 


Save time 
selecting controls 


USE McALEAR’S QUICK REFERENCE CATALOG SUPPLEMENT 





Here's a big time saver for you... a handy, 
compact catalog supplement containing the most 
popular valves and controls in the 

nationally known broad line offered by 
McALEAR. There are 24 different controls 
described for quick reference. . . with 

data on where and how to use. Types and 

sizes are defined. Selection is made ever so much 
easier with this concise supplement. 


Get your free copy today. Use handy coupon. 





McALEAR MANUFACTURING COMPANY 
1901-1919 South Western Avenue 


Chicago 8, Iil., U.S.A. 
MC-50I 


Please send me a free copy of the quick reference 
McALEAR catalog supplement. 


ea Title 


Circle 511 on Reply Card for more data 
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gid 
"We were losing as many 


as six hoist motors a year— 


how instead of rewinding 
burned out motors we simply 
replace blown Fusetron Fuses” 
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W: have two 1 ton hoists that are subject to very heavy loading. 
The motors on these hoists are 220 volt, 60 cycle, 3 phase type with 
a running current of about 3.7 amperes. 


“Whenever the hoists are overloaded an excessive current is drawn 
by the motor. We have lost as many as six motors a year because of 
this. 


“In the fall of 1952 we replaced all fuses protecting the motors 
with 4 ampere, 250 volt type FUSETRON dual-element fuses. 


“Since then we have blown three sets of FUSETRON fuses but have 
not lost a single motor. 


“So now instead of rewinding motors we simply replace blown 
FUSETRON fuses. 


“They are a lot cheaper than a motor repair job — and we don’t 
have our hoists shut down but for a few minutes while the fuses are 
replaced.” 


Production Superintendent. 
Hotchkiss Steel Products Co, 
Bradford, Ill. 


FUSETRON dual-element fuses can save you 
money in more ways than protecting motors 
— they give 10 point protection. 


1 *Protect against short-circuits. 


Protect against needless blows caused by 
harmless overloads. 


Protect against needless blows caused by excessive 
heating—lesser resistance results in cooler operation. 
Provide thermal protection—for panels and switches 
against damage from heating due to poor contact. 
Protect motors against burnout from overloading. 
Protect motors against burnout due to single phasing. 
Give DOUBLE burnout protection to large motors 
— without extra cost. 


: rk of 
Make protection of small motors simple and proven yeh on sin 
inexpensive. Division of McGraw PROTECTION 


Electric Co, 

Protect against waste of space and money — permit 

use of proper size switches and panels, samme nae aa = = - 
= 


Protect coils, transformers and solenoids against BUSSMANN Mf. Go. (Division of McGraw Electric Co.) 
burnout. University at Jefferson, Se. Louis 7, Mo. 


oseoee NOW & OO WN 


*Fusetron Fuses have high interrupting capacity as show by tests 


: Please send me complete facts about FUSETRON 
of the Electrical Testing Laboratories of New York. 


dual-element Fuses. 


Name 


Tule 





FOR MORE INFORMATION use this Coupon 1 Address 


Circle 512 on Reply Card for more date 
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HEAT THAT MOVES ARUN 


HE fact that the discharge 

outlets of WING Revolving 
Unit Heaters keep the heated 
air in constant, gentle motion 
is one of the reasons why 
nationally known firms like the 
Budd Company have installed 
them in their plants, both at 
Philadelphia and in the one 
shown in this photograph, at 
Gary, Indiana. The big blank- 
ing and forming presses in this 
great plant present a natural 
barrier to ordinary fixed dis- 
charge heating systems, but not 
to the moving streams of heated 
air from the WING Revolving 
Heaters, even suspended, as 
they must be, far above the 
floor, to clear the cranes. That 
is equally true in the summer 
time when, with steam turned 
off, the cooling breezes from 
the revolving discharge outlets 
keep workers comfortable on 
the hottest days. Investigate. 
Write for Bulletin HR-6. 





° 
THE PRINCIPLE OF THE \, WING REVOLVING HEATER 


' . — 4 j — ) 
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—_ Pl ee Sor 
The moving streams of heated air (or cooling breezes in summer) ~ - slowly around 
through 360 degrees, covering successively every direction. The air velocity is sufficient 
to carry to walls, and remote corners and the constantly changing direction of flow 
causes the air to find its way around obstructions. 








Lawak. Wing Mfo-Go, 
| 139 Vreeland Mills Road is 


nde New Jerse 
Factories: Linder, Ng and Mont 
WANSON, .Brusse! 


Win 


In Europe: Etat 


x a 
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recommended is 2500 rpm for normal 
applications with lower speeds for 
high pressure and temperature condi- 
tions. 


Adhesive o rforms 
heavy-duty clamp 
C39 Placco 1000, 


hesive, has 


extra-strong ad- 
demonstrated 
through extensive on-job experience 
that it can out perform heavy-duty 
nails, screws, bolts, and clamps in 
many jobs, according to the manufac- 
turer, Pioneer Latex and Chemical Co. 
A quick setting, heavy bodied, rubbery 
material, it has been used successfully 
for bonding to wood, masonry, and 
metal such items as hangers for wire, 
pipe, and conduits; nailing strips; elec- 
trical wiring fixtures; and all types of 
wallboards and flooring materials. 





TO REQUEST ADDITIONAL DATA 
Circle “key” numbers on Reply Card 
between pgs. 36/37 & 100/101. Your 
requests will be handled promptly. 





does three jobs 


c40 The 3-way Maintainer, manu- 
factured 4 Wilshire Power 
Sweeper Co., blows down, picks up, 
and sweeps. It is said to enable one 
man to do the work of an entire main- 
tenance crew. An illustrated folder is 
available. 


Sealing compound is for 
low temperature service 


C41 Eco Engineering Company's 

Chemical Products Div, an- 
nounces that T-FILM, the Teflon-base 
thread-sealing compound, can now be 
furnished with added dry pigment lubri- 
cants, such as graphite, molybdenum 
sulfide, lead, or copper. Stabilized pig- 
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piston ring 
and 
cylinder wear 


Saves 
many dollars 
in 
costly 
maintenance 


"These dual-fuel engines in the Municipal Power 
Plant at Houma, Louisiana, supply dependable, 
low-cost electric power to the entire city. Shell 
Rotella Oil is the cylinder lubricant. 

Here’s just one of the many diesel power plants 
that depend on SHELL Rore.ya Ot for reduced 
wear of engine parts . . . lower maintenance cost. 

The anti-corrosive action in Shell Rotella Oil 
combats the major cause of engine wear... 
cylinder and piston ring wear caused by acid ac- 





tion from the by-products of incomplete combus- 
tion and condensation. 


Tougher lubricating film in Shell Rotella Oil 
gives cylinders and rings greater protection .. . 
minimizes wear. Its effective detergent-dispersant 
action prevents harmful deposits. 

Write for technical information. See for your- 
self how Shell Rotella Oil can 
help reduce your engine main- 
tenance costs. 


SHELL OIL COMPANY 


50 WEST SOTH STREET, NEW YORK 20, NEW YORK 
100 BUSH STREET, SAN FRANCISCO 6, CALIFORNIA 


Circie 514 on Reply Card for more date 
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CENTRIFUGAL ° 


WATER FOR PROCESSING FIBER GLASS is brought from deep wells by these 
six Worthington vertical turbine pumps at the Libbey-Owens-Ford factory 
in Parkersburg, W. Va. Any type of drive can be used with the pumps. 


Daily, these pumps help produce enough glass 
filament to circle the globe 1700 times’ 


Libbey-Owens-Ford uses Worthington vertical turbine 
pumps in manufacture of fiber glass 


In Parkersburg, West Virginia, the new Fiber-Glass 
Division of Libbey-Owens-Ford spins over 42 million 
miles of fiber glass filament every day. 

All the water used for cooling and making process 
steam in this vast operation is supplied by six Worthing- 
ton vertical turbine pumps. The pumps, with a capacity 
of over 6,000 gallons per minute, are used on cooling 
tower service. 

Like other leading names in industry, Libbey-Owens- 
Ford has found that Worthington vertical turbine pumps 


can provide the most economical solution to many plant 
pumping needs. Refineries, chemical plants, pharma- 
ceutical plants, manufacturing plants—all are turning to 
these modern pumps as a really dependable means of 
delivering water. 

If you are faced with the problem of pumping hot 
water or volatile liquids, write for Bulletin W-450-B39 
to Worthington Corporation, Vertical Turbine Pump 
Division, Harrison, N. J., and find out about the Wor- 
thington vertical turbine pumps for yourself. 0.3.15 


WORTHINGTON 


Ss (° 
iin 


x CTS 


THE WORLD’S BROADEST LINE ASSURES YOU THE RIGHT PUMP FOR EVERY JOB 


ROTARY ° 


STEAM 


° POWER ° VERTICAL 


CONSERVE GROUND WATER—IT IS A VALUABLE RESOURCE 
Circle 515 on Reply Card for more dota 
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PERFECTION STOVE'S ULTRA-MODERN POWER PLANT is equipped 
with two Worthington DC-2 air compressors, each with a capacity 


of 1000 cfm Perfection called for the 
finest in air compressors 


© The Perfection Stove Company's new Ivanhoe Road power 
house in Cleveland has received national recognition as a lead- 
ing example of modern, medium-size power plant design. 

Every piece of equipment in this million-dollar plant had to 
meet the rigid specifications of Perfection’s engineers. That's 
why, when it came time to supply compressed air for general 
plant use, two Worthington DC-2 horizontal air compressors 
were selected. 

By installing these modern Worthington compressors, Per- 
fection engineers made sure they would get lowest-cost com- 
pressed air and longest compressor life. The exclusive Wor- 


- thington Feather* Valve—the lightest, tightest, most efficient 
QUIET-OPERATING WORTHINGTON FEATHER* VALVE is made up of valve made—is largely responsible for that. 
a series of thin flexible strips of ribbon steel, held in position over Take a tip fi Perfection Stove and find f if 
rectangular openings by curved milled guards. The valve strips lift ake & Up trom Fertection Stove and find out for yourse 
and flex uniformly against the curved guards. In addition to quiet about the Worthington line of air compressors. Write to 
operation, the absence of impact results in long valve life and low Worthington Corporation, Compressor Division, Section 


maintenance costs. K.3.7, Buffalo, N. Y. *Reg. U. S. Pat. Off. 


WORTHINGTON 


—— 
Fete 


K.3.7 
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Only Worthington Compressors give you Feather Valve Performance 


Y-Types . Balanced Angle . Horizontal . Portable ° Radial . Gas Engine Compressors 
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new . equipment 
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ment dispersions provide for lower 
sealing torques, especially in low tem- 
perature applications. It is suitable for 
temperatures from below zero to 

F. Two oz will seal between 30 and 40 
joints in one inch pipe. 


Safety Alarm 
Water 
Columns 











Cable is for use in 
damp or corrosive service 


C4 Low-cost, versatile cable for 
branch and feeder circuits is 
announced by the Rome Cable Corp. 
§ nt Known as Rome FlexAll, it is de- 
Low to High 7 : a signed especially for underground 
‘ 5 feeder service, and for installation in 

locations where dampness or corrosive 
Gauge Valves ie : action are encountered. It is available 
"4 ees) in single, two, and three conductor 


Pressure 





TO REQUEST ADDITIONAL DATA 


Circle “key” numbers on Reply Card 
between pgs. 36/37 & 100/191. Your 
Reflex Gauges ~~ requests will be handled promptly. 





v1, hea ae@) me eeltl ae y for 
High Pressures 


construction. All constructions are ap- 
proved by Underwriters’ Laboratories, 
: Inc., and are recognized by the Na- 

@ For 57 yours Wright-Austin tional Electrical Code, 1953. Single 
has concentrated on the iy conductor cable is approved as rape 
UF (Underground Feeder), and the 

manufacture of highest quality two and three conductor constructions 
steam specialties. Our are approved as both Type UF and 


a. P Type NMC (Non-metallic Sheathed 
familiarity with steam users Cable—Corrosive Resistant). Multiple 
equ . conductor FlexAll also is suitable for 
- iremonts — _ of Weighted and interior wiring, either exposed or con- 
thoroughly practical 
designs in a complete line of Type Trycocks # 


Compression cealed. 
Unit functions as interrupter 
Traps (cat. #600), and disconnecting switc 

Sey ators (cat. # ) C43 Load interrupter switch (Type 
and Boiler Trim (cat. #700). VLB) for line sectionalizing 
and load switching is available from 
— | Westinghouse Electric Corp. It com- 
bines the functions of circuit inter- 
rupter and disconnecting switch and 
W R | uy T - A U S T | N will interrupt transformer magnetiz- 
ing currents, line charging currents, 
and load currents up to the continu- 
COMPA i 4 ; ous rating of the switch. The switch 
3245 WIGHT STREET + DETROIT 7, MICH is available in voltages from 7.5 to 115 
kv, with a continuous current rating 


of 400 and 600 amp. 
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ELECTRIC MOTORS 


-. the choice of leaders 
in industry 


dont let 
production 
schedule ag! 


Type RP 
1/6— 400 hp. 


The Wagner line of general-purpose polyphase 
squirrel-cage motors, built for rugged industrial 
service, includes a “family” of open protected-type 
ratings through 400 horsepower. These motors are 
protected by a heavy steel frame, with ventilating 
openings at the bottom only, and by endplates of 
drip-proof design. 


These Wagner Motors have the winding strength 
and the adequate ventilation required to stand the 


WAGNER ELECTRIC CORPORATION 
6429 PLYMOUTH AVE, 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 


Wagner totally-enciosed fan-cooled cast ron frame motor, completely 
protected from dust, dirt or corrosive vapors. Built in rotings from 
2 to 250 hp. Also available in explosion-proof design. 


Wagner 


Industrial Motors 


assure cormihitity oF nore qoeranion 


shock of starting heavy loads repeatedly and to 
Operate continuously without exceeding their rated 
40° C temperature rise. 

* . * 


A skilled Wagner engineer will be glad to help 
you select the correct motor for your specific appli- 
cation. Just call the nearest of our 32 branch 
offices, or write for Bulletin MU-185 for complete 
information, 


ELECTRIC MOTORS 
TRANSFORMERS 
ST.LOUIS 


14, M0., U.She INDUSTRIAL BRAKES 





AUTOMOTIVE 
BRAKE SYSTEMS— 
AIR AND HYDRAULIC 
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... the most compact, complete burner in the industry 


for fully automatic operation! 


Designed and built to fire steam generating units with gas or 
oll, singly or in combination, to 42,000 Ibs. steam per hour... 


The result of years of research 
engineering and combustion experience, the 
modern Peabody PK-54 Burner is the most com- 
pact, complete and flexible burner for automatic 
operation in the industry. Extremely adaptable, 
the PK-54 is furnished with a factory-packaged 
control cabinet which can be mounted as an inte- 
gra) part of the unit or remotely located, depending 
upon job requirements. A fuel oil pump and heater 
set can also be included if desired. This modern 
burner features a new and proven air handling 


——_ 


i 


arrangement that assures operation with mini- 
mum excess air and maximum efficiency over an 
extended operating range. Wide range steam or 
mechanical atomizing, utilizing Peabody’s con- 
stant differential principle of operation is used for 
oil firing. Continuous combustion and safety con- 
trols, for both gas and oil, are only a few of the 
many unique features built into this, the newest 
of a long line of burners known for efficiency for 
more than a quarter of a century. 


PEABODY ENGINEERING CORPORATION 


580 FIFTH AVENUE, NEW YORK 36. WN. Y. 


Nameplate of Efficiency 
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The Peabody PK-54 operates 
throughout an extended burner range 
and recycles without operator 
assistance in case of an operational 
shut-down. Each unit includes burner 
and blower, as well as an entire 
system of combustion, safety, and 
sequential controls—all of which are 
integrated by a modern design that’s 
been tested and proved to be safe, 
outstandingly efficient and 

extremely adaptable. 


. 
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White TODAY 


FOR YOUR FREE 
COPY OF 
BULLETIN 430 


PEABODY 


Gentlemen: 
Please send me Bulletin 430 giving details and specifi- 
cations on the Peabody PK-54 Burner. 


Name Title 
Firm 

Address 
City 


Zone Stote 
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with maximum protection FENCES 
and minimum application 


e Subox paints assure both good radiation and excellent protection for 
transformers and sub-station equipment. They are easily applied by brush, 
spray or flow-coating. Use them on your present equipment — specify them 
on your present equipment — specify them on your new. 


e All varieties of Subox and Subalox can now be supplied with a faster- 
drying vehicle for distribution transformers and other shop work. 


e Sub-station structures can often be painted with a single coat and 
a minimum of outages. 


@ Industrial-type fences can be amply protected with 
one coat applied by floor brooms. 


For simplified low-cost upkeep, write for free 
pamphlet “Electric Light & Power Maintenance”. 


Chibo Inc. 


9 Fairmont Plant 
Circle 520 on Reply Card for more date 





letters 





. » » from readers 


Success With Stainless Steel 


Gentlemen: 

It is poor taste to condemn an 
organization, race, or church be- 
cause a few of its members are un- 
satisfactory. It is, in the same token, 
poor practice to condemn stainless 
steels as a material for shaft sleeves 
because a few of the stainless steels 
have proved to be unsatisfactory for 
such use. In particular, Type No. 416 
has proved to be poor with graphite 
lubricated packings because of the 
elements added to give it a free 
machining quality. Stainless steel 
covers a broad classification of al- 
loys, therefore, selection of the type 
to be used must be made carefully. 

We have in operation over a hun- 
dred pumps of various sizes, in ad- 
dition to hydraulic turbines. We have 
had a great deal of success in spray 
metallizing shafts and shaft sleeves 
with stainless steel. Again the type 
used is as important as the tech- 
nique of application. Our needs have 
been met using a high carbon, high 
chrome stainless steel. In some cases 
an intermediate self-bonding molyb- 
denum wire improves bonding of 
stainless steel to the parent metal. 
Since each company’s needs vary, 
experience alone is the deciding 
factor, but an open mind to all 
methods of solving sleeve mainte- 
nance problems must be held. Mr. 
Fisher’s criticism of Mr. Karassik’s 
article (“Letters,” Jan. 54) must, 
therefore, be taken as “one man’s 
opinion.” 

I would like to take this oppor- 
tunity to compliment InpusTRY AND 
Power for consistently publishing 
articles of current interest. The Jan- 
uary issue in particular was very 
informative. 

R. D. Neyer 
Lancaster, Pa. 


January Issue 


Gentlemen: 

You are to be complimented on 
your Industrial Development Re- 
view. It is just the sort of thing the 
average engineer needs to keep him 
conversant in the many now spe- 
cialized fields of engineering that he 
does not normally come in contact 
with in his own particular job. 

Have you considered having these 
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HERE IS AN IMPORTANT NEW BOOK ON WATER TREATMENT 
WITH AMBERLITE ION EXCHANGE RESINS 


“If You Use Water” is a 24-page 1954 
publication about the increasingly impor- 
tant subject of water treatment by ion 
exchange. It’s yours without charge, 
simply by writing and asking for it. 


“If You Use Water” discusses the appli- 
cation of the AMBERLITE ion exchange 
resins to all phases of water treatment, 
including softening, dealkalization, 
deionization, and silica removal for boiler 
feed and other uses. Amply illustrated 
with flow diagrams, this book points to 
the solution of a host of water condi- 
tioning problems. 


Prepared by Rohm & Haas Company 
ion exchange specialists, “If You Use 
Water” shows you the way to decreased 
cost and increased quality of water treat- 
ment. In addition, it tells you about the 
use of the AMBERLITE ion exchange resins 
in research, medical therapy, air condi- 
tioning, television tube manufacture, food 
processing, printing, electroplating, and 
other important fields 


Send for your free copy 
of this booklet today 


por orr nr! le 


{ ROHM & HAAS COMPANY, Depy. iP? 
FOR INDUSTRY | Washington Square, Philadelphia 5, Pa. 


Please send my copy of “If You Use Water...” 


ROHM ¢ HAAS COMPANY | \-: 


THE RESINOUS FROOUCTSE Bivision Title 
Washington Square, Philadeiphic 5. Pa. Firm Nome 


Representatives in principal foreign countries Address 


Amoenure is 2 trademark, Reg. US. Pat. Of and in —_———————EEE Stote 
other principal countries of the Western Hemisphere 








With a Preferred “Packaged” heating unit you can 
be sure of — 

A boiler designed for better performance, built d 

UF boiler designed foe Betier porte — 

(| A 25-year investment that pays for itself in one-fifth of 


its service life through more efficient steam production 
and greater fuel economy. or 


3] These Preferred quality features that make all the 
difference — 


¢ Five Square Feet of Hea 
Surface per Boiler HP. i 


¢ Four-Pass Gas Travel. 

e Anti-Stress Deck. 

e Intermediate Furnace 
Position. 


¢ Staggered Tubes. 


¢ Down-Draft Design. 

¢ Induced Draft. 

¢ Expansile Precipitator. 
e Dual Purging Action. 


e Full Automatic Oil and/or 
Gas Burners. ; 


OPES 5, a 
5(* mt ae = 


wi 


Preferred Unit Steam Generators 
are available in sizes from 20 to 600 


BAP. and es from 15 to 250 
to burn oil or gas or in wr aah a 


All Preferred Unit Steam Genere- 
are factory fire-tested before 
shipment. 


, Mites a 


—=, 
¢, 
% 


\4) 


PREFERRED UTILITIES MFG. CORP., 1860 roadway, New York 23, N.Y. 
Dept. SP-2 


1 
l 


Cj Please send me Bulletin No. 2000 


he Pek i 
’ 45 y 
~~ 
Van j a 
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City. lone. State. 
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letters 


—Stars on page 32 


annual summaries prepared by men 
in industry (suppliers, sales engi- 
neers, directors of development, 
plant managers, contractors, etc.) 
who are up-to-date specialists in 
one or two particular fields? Each 
article should follow the same pat- 
tern or outline. 
George Burnet 
Commercial Solvents Co. 
Terre Haute, Ind. 


Gentlemen: 

This type of feature (Industrial 
Development Review) should cer- 
tainly be repeated in the years to 
come for the benefit of those of us 
who welcome just such “refresher” 
courses as this review offers, as well 
as adding digest impetus to the sell- 
ing job sometimes required to con- 
vince superiors new theories and 
equipment are economically feasible. 

C. E. Nutter 

Ch. Mtce. Man 

Argonne National Lab., AEC 
Lemont, III. 


Dear Sir: 

Your Industrial Development Re- 
view gave us the key to a series of 
meetings of our operating personnel. 
Some of the subjects in it gave us 
assurance that we were proceeding 
on modern thinking. However on 
other subjects, particularly “Fire 
Protection,” we felt we would have 
to put more thinking and effort into 
practice. 

Edward R. Magnus 
Ch. Engr. 

Snowhill Mfg. Co. 
St. Louis, Mo. 


Gentlemen: 

I think you have compiled a real 
service to your readers and the 
plant information included (in the 
January issue) should be carried on 
as an annual presentation. I find it 
of considerable value in showing the 
trend of the times. 

INDUSTRY AND Power is looked to 
each month with considerable in- 
terest and the articles are many 
times most helpful. 

Paul R. Duffey 

Ch. Pwr. Engr. 

Youngstown Sheet & Tube Co. 
Youngstown, Ohio 


March 1954 








See next page for data on how to keep your condensate return lines 
clean and corrosion-free . . . permanently. —-—— »> 


NATIONAL ALUMINATE CORPORATION 
6216 W. 66th Place, Chicago 38, Ili 


Send me: 


Bulletin 35... “Stop Condensate Corrosion in Return 
Lines, Tanks and Heaters.” 


[] Reprint 29... . “Use of Amines in Low Make-Up 
Steam Plant.” 


[] Reprint 30... “Amines for Corrosion Prevention in 
Steam Condensate Systems."’ 


NAME 
TITLE _ 


COMPANY 


ADDRESS 


CITY — — STATE 





ratories has develo 
chemicals for many types of corrosion problems. 


Continuous corrosion-prevention research in Nalco Labo- 
aol outstanding control methods and 


Malo 35 prevents 


CORROSION BY pH CONTROL 


Nalco 35 controls pH in the condensate 
return system .. . neutralizes carbon di- 
oxide to assure corrosion prevention. Es- 
pecially recommended for low make-up 
systems, Nalco 35 vaporizes and con- 
denses with the steam, and at the same 
rate. Uniform treatment concentration is 
assured throughout the system; and long- 
lasting Nalco 35 makes positive return- 
line, tank, and valve protection a real 


operating economy. 








FIRST CLASS 
PERMIT No. 3623 


( See. 34.9, P.L.&R.) 


CHICAGO, ILL. 

















BUSINESS REPLY CARD 


NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 








c. - POSTAGE WILL BE PAID BY— 


National Aluminate Corporation 
6216 West 66th Place 
Chicago 38, Illinois 


Treated with film- -forming Nalco 35- FM, this section of 
condensate pipe shows complete repellence to water drop- 
lets. Corrosive condensate never touches metal. 


@ {ile 35 FM prevents 


CORROSION BY PROTECTIVE FILM 


Nalco 35 FM protects metals in steam 
systems by forming a tough, rustproof 
microscopic film on all exposed surfaces. 
Corrosive gases and liquids cannot reach 
the metal surface to cause damage. 
Nalco 35 FM is fed with a low-cost 
Nalco condenser-feeder, or any good 
chemical pump, directly into steam or 
condensate lines. Once your steam sys- 
tem has protection of Nalco 35 FM film, 


low dosages maintain film permanently. 


Maleo WATER TECHS res 
Use the postpaid return card to 


get your copies of up-to-the-min- 
ute literature on condensate cor- 
rosion control listed on the reverse 
side of the card. 











new bulletins 





200—Thermocouples 

Valuable as a reference manual, 36-page 
bulletin 235-5 is a new edition of “‘Thermo- 
couples and Accessories.” Listed, with 
specifications, are standard thermocouples 
for all applicable temperature ranges. 
Separate sections are devoted to the tubu- 
lar-type (Pyod and Baby Pyod) iron-con- 
stantan couples, wire-type iron-constantan 
and copper-constantan couples, and Chro- 
mel-Alumel alloy and platinum couples. 
Dimensional drawings of complete assem- 
blies and installation diagrams are given. 
In addition to complete parts lists for each 
type, there are cataloged sections devoted 
to couple supplies and accessories. The 
Foxboro Co. 


201—Distribution Regulators 

Twelve-page bulletin 21B7977 describes 
the external and internal features of dis- 
tribution regulators (Type JFR). Design 
and construction details of the latest 
Quick-Break tap-changing mechanism, im- 
proved Feather-Touch control, and unit 
construction are pictorially displayed and 
discussed. Listed in the bulletin are stand- 
ard accessories and specifications for the 
regulator which is now available in rat- 
ings of 2500 v, 100 and 200 amp; 5000 v, 50 
and 100 amp; 7620 v, 15, 50, and 100 amp, 
and 14,400 v, 50 and 100 amp. Allis-Chal- 
mers Manufacturing Co. 


202—Application Ideas 

Application ideas, installation tips, and 
suggested circuits for utilizing the Detect- 
A-Flo unit, a device that controls or de- 
tects both liquid level and air flow, are 
presented in a 16-page illustrated booklet. 
Also given are detailed specifications, in- 
cluding response curves, on the perform- 
ance, operation, and electrical character- 
istics of the unit under various conditions 
of use. Fenwal Inc. 


203—Switchboard Instruments 

Bulletin GEC-218C, 24 pages, gives a 
description of this company’s AB-DB-18 
and AB-DB-16 long-scale switchboard in- 
strument lines as well as principles of op- 
eration, characteristics, and specifications. 
Prices and dimensions also are provided. 
General Electric Co. 


204—Resin Coatings 

“Bakelite Resin Coatings for General 
Industry,” eight pages, reports on de- 
creased maintenance costs, extended ser- 
vice life, and other advantages these pro- 
tective coatings are said to afford the con- 
struction, petroleum, chemical, food, and 
transportation industries. Photographs il- 
lustrate actual case histories of coatings 
based on Bakelite resins in applications 
ranging from grain elevators, oil pipes, 
railroad hopper cars, and mining timbers 
to dairy processing equipment. Bakelite 
Company Div. of Union Carbide and Car- 
bon Corp. 


205—Relief Valves 

“Your Handbook on Temperature and 
Pressure Relief Valves,” is a 15-page 
pocket-size booklet which explains and 
illustrates the function of relief valves for 


- - « catalogs from leading manufacturers 


industrial water heaters. It points out 
American Gas Association and ASME code 
requirements and presents recommended 
requirements for various uses. It also lists 
25 “do's” and “don'ts” for relief valve 
users. A. W. Cash Valve Mfg. Co. 


206—Air Heaters 

This six-page bulletin describes in both 
print and detailed flow diagrams, opera- 
tion of this company’s air heater. It pre- 
sents, in general terms, the wide scope of 
application for the direct-fired air heater. 
Peabody Engineering Corp. 


207—1Industrial Television 

Putting television to work in the plant, 
bulletin WG-1813 describes equipment 
necessary for televising boiler water level 
gages. Equipment includes TV camera, 
illuminator, monitor, and necessary acces- 
sories. Yarnall-Waring Co. 


208—Hydraulic Components 

To simplify planning of hydraulic cir- 
cuits and ordering of hydraulic compo- 
nents, a set of nine catalogs on this com- 
pany’s components line has been prepared. 
Designed to eliminate time-consuming 
cross-references, each page includes all the 
basic data needed for an individual prod- 
uct, Each catalog also features a visual in- 
dex showing a photo of the product and 
the page where specifications are to be 
found. Large cutaway views show con- 
struction features and clearly identify 
parts for ordering replacements. The nine 
catalogs are: 601—-pumps, motors and pow- 
er units; 701—150 psi air or 300 psi oil hy- 
draulic cylinders; 721—2000 psi cylinders; 
741—3000 psi cylinders; 8012000 psi valves, 
threaded connections; 821—3000 psi valves, 
flange connections; 8413000 psi valves 
with gasket mountings; 901—accessories 
such as filters, gages, pressure switches, 
weld-type flanges, heat exchangers, slip 
joints; 1001—Engineering Manual. Hy- 
draulic Power Division, The Hydraulic 
Press Mfg. Co. 


209—Keyways 

Have you ever wished that you could 
cut your own keyways by hand, quickly, 
at low cost? This four-page folder lists 
broaches and kits that will enable you to 
cut any size keyway in 60 sec or less. A 
list of sizes and prices is included. The 
du Mont Corp. 


210—Vacuum Cleaning 

Permanently installed vacuum cleaning 
systems for industrial use are described in 
ll-page bulletin A-939. Basic elements of 
the system are shown in cross section. Co- 
ordinated accessories and auxiliary equip 
ment are pictured. U. S. Hoffman Ma- 
chinery Corp. 


211—Boiler-Burner Unit 


The botler-burner unit described in 16- 
page bulletin 1031 is pre-engineered and 
said to be completely integrated for bai- 
anced performance. A two-page spread 
shows a cross-section of the unit in full 
color. Each component of the system is 


labeled and fully explained in the text. 
Shown are oil, gas, or combination units 
that will burn either gas or oil, Ray Oil 
Burner Co., Kewanee-Ross Corp 


212—Combustion Control 

A boiler plant designed for efficiency, 
future expansion, maximum fuel flexibili- 
ty, fine appearance, and “good neighbor” 
performance is described in this detailed 
“Result Story,” bulletin R-9 of A. B 
Dick's new $8 million installation in Niles, 
Illinois, Frank M. Donner, Chief Power 
Engineer at A. B. Dick, points out how this 
boiler plant and Hays combustion control 
enables them to switch fuels easily to ob- 
tain high efficiency. The Hays Corp. 


213—Filters 

Staynew automatic filters designed for 
large air volume and high efficiency are 
described in 12-page bulletin 500. Specifi- 
cations, engineering, and performance data 
covering automatic filters in a wide range 
of sizes for handling any desired air ca- 
pacity are given. Dollinger Corp 


214—Steam Traps 

Steam traps which vent air from steam 
units eight times faster than ordinary in- 
verted bucket traps are described in four- 
page folder 1153. Complete buying infor- 
mation on these Super-Silvertop Heat- 
Kwik traps includes condensate capacities, 
sizes, weights, and prices. A short descrip- 
tion of other products manufactured by 
the Steam Specialties Div. of this com- 
pany is also given. V. D. Anderson Co 


215—Couplings 

Fiexible couplings which never require 
lubrication are shown in 19-page bulletin 
1008. Valuable engineering data for each 
type of coupling are given in table form 
along with drawings and application rec- 
ommendations. Two more tables give con- 
version data for varying or pulsating load 
and for horsepower to torque, Lovejoy 
Flexible Coupling Co 


216—Dust Collector 

Model “R” Aeroturn dust collector is de 
scribed in this four-page folder as the first 
major advancement in dust collector de- 
sign since the introduction of Hersey type 
reverse-air-jet filters. Advantages and 
operation of the units are explained. A 
cross-sectional drawing points out the spe 
cial construction features. Turner & Haws 
Engineering Co., Inc 


217—Heat Exchange 

Featured in the winter 1954 “Alco Prod- 
ucts Review,” is an article outlining the 
accomplishments of the heat-exchanger re 
search program conducted since 1946 at the 
University of Delaware Heat -transfer 
coefficients and pressure drop for various 
tube spacings and arrangements are dis- 
cussed along with the effect of baffling on 
various flows, This section also includes a 
complete bibliography of papers on heat 
transfer and fluid flow. Other articles de- 
scribe the jet-engine exhaust gas cooler 
installed at the new Naval Air Turbine 


NOTE—Each new bulletin item has a key number for your convenience in asking for a 
free, personal copy. Circle key numbers on Reply Card between pages 36/37 & 100/101. 
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CONDITIONS DEMANDED 


DEVELOPED 


The WATER HEATER 
OF TOMORROW 


Here is a radically different water heater developed in response 
to a persistent demand. @ It arrives completely assembled and 
tested. No accessories to buy and install. Simply attach a few 
pipes, then turn on steam and water. © Utilize abundant water 
at the safe temperature of 120° F. for washroom and showers. 
® And, if desired, you can pipe directly from the tank simul- 
taneously for scalding water at 160° to 180° F. © Dependable 
regulators closely control temperatures. © Send the coupon for 


illustrated descriptive literature. 


Heavily glass-lined 
A. S$. M. E. tanks 


Completely Insulated 
and Protected by 


Woterproof Cover 


Long life through 


minimum corrosion 


MAXIMUM 
Thermal Efficiency 


All parts quickly and 
easily accessible 





a 


FiLL OUT, 

THE COE MANUFACTURING COMPANY 

502 BANK STREET © PAINESVILLE, OHIO 
SEND US YOUR LITERATURE DESCRIBING 


THE SAFETY 


Nome 


17 Sizes 


DETACH AND MAIL THIS COUPON 


WATER HEATER 





Compony 








| ER PT so 





City State 
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Test Station, Trenton, N. J., and casing 
head gas processing and storage at the Dia- 
mond M-Sharon Ridge gasoline plant. 
Public Relations Dept. of the American 
Locomotive Co. 


Heaters 


Horizontal and vertical heaters in steel, 
copper lined, copper-silicon, cement lined, 
clad and galvanized construction, as well 
as the low-flow design are each cataloged 
as to weights, dimensions, construction de- 
tails, and capacities—with conversion ta- 
bles, in 48-page catalog 18. Piping diagrams 
are given for high and low pressure steam 
systems. Also included is a step-by-step 
guide for setting up and connecting a stor- 
age heater. Listed also are average water 
requirements of typical hot water fixtures 
in various types of buildings. Please send 
requests directly to The Patterson-Kelley 
Co., Inc., Dept. I & P, 388 Warren St., East 
Stroudsburg, Pa., on company letterhead. 





TO REQUEST FREE BULLETINS 


Circle “key” numbers on Reply Card 
between pgs. 36/37 & 100/101. Your 
requests will be handled promptly. 





218—Gages 


Reputed to be the most comprehensive 
catalog ever produced on pressure gages, 
gage accessories, and gage engineering in- 
formation, 125-page bulletin is supple- 
mented by numerous photographs, line 
drawings, and dimensional drawings. It is 
sectionalized by product lines and includes 
a contents page, a numerical index, an 
alphabetical index, and selector tables for 
both the Ashcroft Duragauges and Ash- 
croft Quality Gauges. Manning, Maxwell 
& Moore, Inc. 


219—Packaged Boilers 


Powermaster packaged automatic boilers 
in seventeen sizes from 15 through 500 hp 
for steam process as well as steam and hot 
water heating service are described in a 
four-page folder. It lists the advantages 
of packaged automatic boilers contrasted 
with equipment of conventional design. 
The firing equipment for light and heavy 
olls as well as gas is described for this 
company’s Vorifiow air-atomizing oil 
burner and pre-mix gas burner designs. 
Installation photographs emphasize var- 
ious fuel firing arrangements. Orr & Sem- 
bower, Inc. 


220—Space Heaters 


Engineering brochure “Case Studies” 
describes a variety of successful applica- 
tions of conventional warm air space heat- 
ers to the job of industrial process drying. 
Featuring installations for curing rubber, 
and drying ceramic, paper, lumber, and 
woven products, the studies explain the 
methods followed in applying the heaters 
to different drying systems. Dravo Corp. 


Flexible Tubing 


Scientific application of flexible tubing 
for air, oil, steam, gases, and volatiles is 
explained in eight-page data book “PEN- 
and pictured are steel, bronze, 
minum tubing and hose in many types of 
construction; blower and ventilation hose; 
tar and asphalt hose; tank car hose; diesel 
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ALL NEW 


and designed specifically 
for the 


TEXTILE INDUSTRY 


Ss ‘ liber: eS 
ae . 


Fig as 
as 


LOOM SWITCH 


Here for the first time is o manual, across-the-line Starting Switch designed and built specifically for the Textile 
Industry. Completely new and radically different throughout, the Arrow-Hart Type “LM” employs a distinctive, 
built-for-the-purpose switch mechanism housed in a specially engineered, lint proof enclosure . . . it is NOT just an 
adaptation of a standard switch with a ‘face lifting.” As a result the Type “LM” assures new standards of per- 
formance, dependability and safety on single or multiple spindle looms. 


Outstanding Features.. 


® UNIQUE ROTARY TYPE MECHANISM RESISTS SHOCK STRAIGHT-THRU WIRING . . 
. « « for in excess of any found in actual installations. 


OOF Re... with efficient, balloon , 
ran Geiieor. tamiics gosket. No knockouts or SAFER RE-SET MECHANISM . . . with lever inside 
mounting holes to admit lint. Self-locking latches hold lockable enclosure restricts restarting to qualified 
cover tightly even though screws aren't tightened. personnel. Mechanical interlock prevents re-setting 


MUCH SMALLER SIZE, GREATER COMPACTNESS . . . unless the Switch is “Of.” 
saving valuable space. 


. is faster, easier to 
install, no need for looping or U-bending. 


SWITCH EASILY REMOVED FROM ENCLOSURE... 
FULLY ENCLOSED MECHANISM - . . for extro safety, without disturbi wiring. All wiring is brought to 
double protection against lint. M a ® nd ° 


terminal blocks; switch is secured to these by 6 screws. 
PUSH BUTTON OPERATION . - . the preferred control 


throughout industry. Buttons are lint proof, electrically UNDERWRITERS’ APPROVED FOR SINGLE AND 
insulated. GROUP FUSED INSTALLATIONS! 


SEND FOR COMPLETE INFORMATION .. . write for your copy of the new A-H Loom Switch Folder. 


ON DISPLAY Sisme tree ei Booths Nos. 868-869 


INDUSTRIAL CONTROL CIVISION 





Please send me my new Loom Switch Folder. 


The ARROW-HART & HEGEMAN ELECTRIC Co. § “™““* 


CO. NAME 
103 HAWTHORN STREET, HARTFORD 6, CONN POSITION 
ADORESS 
city 




















A Complete Line of ADVANCED DESIGN Motor Controls for the Textile industry. 
Circle 525 R Cerd more 
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For All Fume or Dust Collection— 


brings you outstanding 
efficiency in three 
types of systems 


i , -_ 


lbne = 


Centrifugal 


vache HATEVER your 
need for dust or fume 
control, Norblo builds 
rugged, efficient equip- 
ment in Centrifugal, Hy- 
draulic and Bag type 
collecting systems. These 
three types, frequently 
_used in certain combina- 
tions, provide economical 
dependable control as re- 
quired in smelting, rock 
products, chemical, mill- 


' ing and processing fields. 
Automatic Bag Type 


Norblo Systeme make outstanding records for high recovery 
with low operating and maintenance costs. Profit by 
Norblo’s 30 years experience in heavy duty collection and 
Norblo development of these basic types of equipment. For 
good advice on dust or fume problems, consult Norblo. 


The Northern Blower Company 
Engineered Dust Collection Systems for All Industries 
6422 Barberton Ave. OLympic 1-1300 Cleveland 3, Ohio 
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new bulletins 


—Starts on page 37 





piping; marine unloading hose; electric 
conduit; rivet passers; and barrel fillers 
Please send requests directly to PEN- 
PLEX, Dept. IP, 72nd St. & Power Ln., 
Phila. 42, Pa. on your company letterhead. 


221—1nsulation 


Mono-Kover, lightweight one-piece pipe 
insulation is the topic of this four-page 
bulletin. Description of the ease with 
which the insulation may be applied is ac- 
companied by photographic illustrations. 
Added features are a chart indicating 
thermal efficiency of Mono-Kover, a sug- 
gested specification form, an insulation 
thickness selection table for insulation 
surface temperatures, and a table showing 
available sizes, thicknesses, and packag- 
ing data. Baldwin-Hill Co. 


222—Sump Pumps 

Construction details, head and capacity 
tables, dimensions, and other data are 
contained in bulletin 1029 titled “Johnston 
Unit-Line Sump Pumps.” As described 
in the booklet, Unit-Line Sump Pump is 
a pre-engineered packaged line from 
which a pump can be selected for existing 
conditions or for new construction. John- 
ston Pump Company. 


223—Valve Maintenance 

“Getting The Most Out of Your Valves,” 
seven-pages, covers the selection of valve 
types and materials, installation and op- 
eration, as well as inspection and mainte- 
nance pointers. Cooper Alloy Foundry Co. 





TO REQUEST FREE BULLETINS 


Circle “key” numbers on Reply Card 
between pgs. 36/37 & 100/101. Your 


requests will be handled promptly. 





224—Materials Handling 


Three reference folders are offered by 
this company: A-152 on screw conveyors 
and accessories; A-1152 on multi V-belt 
sheaves; A-853 on roller chain sprockets. 
Each bulletin points out advantages of 
construction and shows cross-sections. 
Fort Worth Steel and Machinery Co. 


Belt Splicing 

Rubber transmission belt splicing is ex- 
plained by means of pictures and text in 
32-page handbook §-35. It lists tools and 
material required, illustrates the proce- 
dure for stepping down belt ends, cement- 
ing and applying tie-gum, assembling fill- 
in material, and vulcanizing the splice. 
Tables are included for figuring endless 
belt lengths and time required for vulcan- 
izing. Please send requests directly to B. 
F. Goodrich Co., Dept. IP, Akron, Ohio, on 
your company lelterhead. 


225—Electric Heating 


Industrial electric heating applications 
and methods are described in 32-page 
booklet, “101 Ways to Apply Electric Heat.” 
Illustrated case histories show experience- 
tested ways to apply metal-sheathed 
Chromalox electric heating units in var- 
ious industrial jobs. Physical aspects of 
installation are shown along with a de- 
scription of the problem, solution, and ad- 
vantages obtained. A section is devoted to 
far-infrared heating, showing 28 typical 
uses. Edwin L. Wiegand Co. 

—Continued on page 102 
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STARTLING 
NEW FACTS ON 


EXPANSION JOINT 
MAINTENANCE 


Strate UNIVERSITY* 


Mip-WeEst AIRFIELD* 


“Bic Ten” UNIVERSITY* 


YARNALL-WARING COMPANY 





109 Mermaid Ave., Philadelphia 18, Pa. 








YARWAY GUN-PAKT JOINTS 


Required addition of only 3 slugs (45 
cents) of packing in 5 years. Lubrica- 
tion only once every 6 months. Total 
labor time of only 2 manhours in 5 years. 


Only maintenance was lubrication and 
addition of 2 slugs (30 cents) of pack- 
ing per year. Total labor 4 manhour 
per joint per year. 


Lubrication only once every 2 months, 
with packing added as needed. Total 
labor time charged, 1 manhour per 
joint per year. 


gun-pakt 
expansion joints 





To add packing to a 
Yarway Gun-Pakt joint 
just insert o slug and 
twist ao wrench; the joint 
is tight, the job done 
There st no 


npacking operation 


CONVENTIONAL GLAND-PACKED JOINTS 


Same lubrication as Gun-Pakt, plus 
omy tightening, plus complete over- 

aul with shutdown for unpacking 
and repacking every 3 to 4 years. Time 
for overhaul—25 manhours per joint! 


Lubrication and gland tightening re- 
quired 8 manhours per joint per year — 
plus complete unpacking and overhaul 
every 2 to 3 years. Time required for 
overhaul—20 manhours per joint. 


General maintenance requires 6 man- 
hours per joint per year. Complete 
overhaul required every 2 to 3 years 
with unpacking and repacking—24 
manhours per joint 


Yarway single-end, welding type 
Gun-Pakt joint for pressures to 300 psi 
heavier design for higher pressures 
Single-end traverses up to 12 inches 
double-end up to 24 inches 


Five 1,000 hp Class 0-DE compressors installed in a chemical plant. 


CP COMPRESSORS 


Chicago Pneumatic’s heavy duty, Class O Compressors 


are a prime favorite where 24 hours-a-day service is 
required. 


Engineered for continuous, heavy-duty usage, the Class O 
affords complete dependability with low operating cost. And 
they require minimum attention and upkeep. Built in sizes 
up to 2,000 hp, they're available in single and multi-stage 
designs, steam and electric drives, for a wide range of pres- 
sires. For more information write for Bulletin 726. Chicago 


Pneumatic Tool Company, 8 East 44th Street, New York 
17, New York. 


Chicago Pneumatic 


PNEUMATIC TOOLS + AIR COMPRESSORS + ELECTRIC TOOLS + DIESEL ENGINES + ROCK DRILLS + HYDRAULIC TOOLS + VACUUM PUMPS 
Circle 528 on Reply Card for more data 
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+ AVIATION ACCESSORIES 
42 





> SOLfs AE Harms, CHIEF ENGINEER 


YUKON MILL AND GRAIN COMPANY, YUKON, OKLAHOMA 


It’s doubly important that the Yukon Mill and Grain Company's 5 diesels operate with as little 
trouble as possible. For this plant not only supplies power for the mill, but also for the City 
of Yukon. 

Chief Engineer Harms writes, “When we changed to Sinclair Gascon Oil D-HD, the results were 
extremely satisfying — wear has been greatly reduced, varnish is gone from pistons and cylinders 
and stuck rings are a thing of the past. As you might expect, we now use Sinclair exclusively.” 
You too, can rely on Sinciair’s full line of top quality diesel lubricants. Phone your local Sinclair 
representative or write Sinclair Refining Company, 600 Fifth Avenue, New York 20, N.Y. 


SINCLAIR DIESEL LUBRICANTS 


save wear and replacements 
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Are Standard Pressures 
High Enough For You 


eeeOr do you need special 
steel valves? 


CHAPMAN CAST STEEL VALVES are 
made in gate, globe, swing and tilting disc 
check types .. . to handle the most severe 
high-pressure, high-temperature 
services. These valves are made to 
ASA and API ratings in all sizes. 
And on the special side, Chapman 
has everything needed to develop 


alloys and designs for any require- 





ment. Do you have Catalog 20? 


THE 
CHAPMAN VALVE 
MFG. CO. 


INDIAN ORCHARD, MASSACHUSETTS 


YEAR BY YEAR, CHAPMAN WRITES NEW CHAPTERS 
IN METALLURGY AND FLOW-CONTROL 
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Here’s why you get more...when you buy 


a Cleaver-Brooks Self-Co 


it: 


ntained Boiler 


.--only Cleaver-Brooks can offer you the experience gained from more than 20 years 
of pioneering ... and more than 12,000 individual “packaged” boiler installations 





¢ “are masane pioneering has 
been largely responsible for sim- 
plifying boiler buying . . . lowering 
costs of installation . . . delivering 
80% guaranteed steam efficiency from 
every fuel dollar. 

Boilers can be shipped as complete- 
ly assembled and tested self-contained 
units, with auxiliaries as required. In- 
stallation involves minimum of time, 
construction and space. Usually con- 
nections only to steam, fuel, water 
lines and electrical service are needed. 
No special foundations are required. 
A short vent takes care of exhaust 
gases. Frequently, boilers are ready 
for use in a matter of hours, depending 
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on availability of service lines. 
Cleaver-Brooks, originators of the 
self-contained boiler, offers wider ex- 
perience that counts in another im- 
portant way. Qualified engineers help 
you plan steam plants tailored exactly 
for your needs. Carefully analyzed are 
loads, space and equipment arrange- 
ment. This not only helps you solve 
present steam needs, but adds flexibil- 
ity for future expansion as well. 
This application engineering, plus 
basically sound design and construc- 
tion is your assurance of a full return 
from your boiler investment. When 
you specify a self-contained boiler — 
make sure it’s a Cleaver-Brooks. 


Circle 531 on Reply Card for more doto 
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Send for Catalog AD.100 for 
full details on Cleaver-Brooks 
boilers. Available for oil, gas 
and combination oil/gas fir- 
ing. Sizes 15 to 500 Ap, 15 

to 250 pst — for heating 
and processing. 


CLEAVER-BROOKS COMPANY 
Dept. C 302 E. Keefe Ave. 
Milwaukee 12, Wisconsin, U.S.A. 


Cleaver-Brooks 


ORIGINATORS OF 
14 THE SELF-CONTAINED BOILER 


, ) Steam Boilers * Oil and Bitumin Tank 
Vv") Car Heaters * Distillotion Equipment 
Oll and Gos Fired Conversion Burners 





In Deaeration, too 


BEBLCO a Complete lLine- 


An increasing number of well known utility 
and industrial plants are using Belco equipment to increase 


operating efficiency and decrease operating costs. Belco 


advanced design and application experience can be put to 


work for you, too. 


For technical assistance write or call Belco — 


your first step to lower costs. 


SPRAY TYPE — Belco Deaerator in 


large eastern oil refinery. Has a capac- 
ity of 300,000 Ibs/hr. 


SPRAY TRAY TYPE—Belco De- 
aerator at New York State institution 
boiler house. Capacity 120,000 Ibs/hr. 


MARINE TYPE—Typical OPEN TYPE——Deaerator VACUUM TYPE — Unit 
Belco marine heater fur- at large eastern pharma- shipped set-up to midwest- 
nished to shipyards. (Ap- ceutical plant. Capacity of ern utility. Has 150,000 
proved by LloydsofLondon) 80,000 Ibs/hr. Ibs/hr capacity. 


Boiler Feedwater Heaters @ Water Softeners @ Filters @ Clarators 
Demineralizers @ Automatic Process Control Panels 


BELCO INDUSTRIAL EQUIPMENT DIVISION, INC. 
114 PENNSYLVANIA AVENUE, PATERSON 3, N. J. TRAY TYPE—Belco Descrator at 


REGIONAL OFFICES: Philadelphia, Pa., Chicago, i . Houston, Texas southern municipality. Has a capacity 
North Hollywood, Cal., Montreal, Que., Toronto, Ont. of 125,000 Ibs/hr. 
Representatives in all principal cities of the United States and Canada 


BELCO DESIGNS, ENGINEERS & FABRICATES WATER PROCESSING EQUIPMENT 
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Cuts ashpit maintenance 


with B&W Refractory Concretes 


A trial installation of B&W Refractory 
Castable “A”, a 2600 degree refractory 
concrete, was made in one boiler ash- 
pit. To date this castable has given 25 
months more maintenance-free service 
than the refractories previously used. 

Results of this first trial were so 
encouraging that another ashpit, 
shown in the drawing above, was lined 
with B&W Refractory Castable “A”. 
In this installation the two opposing 
high velocity water sprays cut refrac- 
tories life two ways. First, water 
splattered on the hot walls (about 
1800F) caused spalling. Second, the 
high velocity water jets had an abra- 


B&W REFRACTORIES PRODUCTS — B&W Alimul Firebrick ° 
B&W Refractory Castables, Plastics and Mortars 
Chemical Recovery Units . . . Seamless & Welded Tubes . . 


sive effect on the floor refractories. 

Here’s the report : “After 20% months 
service, B&W’s Castable “A” lining 
was still in excellent condition—far 
superior to the refractories used 
before.” 

On the basis of these trials three 
other boiler ashpits have been lined 
with this 2600 degree castable. 

In addition to ashpit linings, B&W 
Refractory Castable “A” is widely 
used in boilers for baffles, hearths, 
door linings, special shapes, repairing 
eroded brickwork and forming pier 
walls in stoker-fired boilers. 


B&W Castable “A” is only one of 


B&W 80 Firebrick ~* 


B&W Junior Firebrick 


a line of B&W Refractory Concretes 
which cost-conscious furnace opera- 
tors are putting to increasing use in 
hundreds of different applications. 
These B&W Concretes may help you 
cut installation costs and lengthen 
furnace life. Consult your B&W Field 
Engineer. 


BABCOCK 
«a WILCOX 


TH® SGASCOCK «& wrttcox co. 
MEFRACTORIAS SCrvision 
Gtmtna Orrices @' @asr t?ae ST new vora 

* 


Tay 
WORKS: aveusra, Ga 


B&W Insuloting Firebrick 


e OTHER BAW PRODUCTS—Stotionary & Marine Boilers and Component Equipment... 


. Pulverizers 
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Can luse this chest packing 
on hot oil lines, too? 


Petis<| NS 
| eb lina | | Ss 


ety 4 


Sure J-M Service Sheet /° / 
equally good ror oi, Steen 


ahd gas lines / 


Your J-M Packings Distributor can tell you 
why this quality sheet packing has maintained 
such an excellent reputation for over 35 years 


Where it's used: Every industrial plant 
can use J-M Service Sheet Packing to 
advantage. It’s the favorite packing 
of thousands of plant engineers and 
maintenance men. Both versatile and 
dependable, Service Sheet makes a 
tight, long-lasting seal against super- 
heated steam, air, gas, water, hot oil 
and ammonia, as well as many acids 
and chemicals, 

What its advantages are: J-M Service 
Sheet is a quality packing, made of 
selected long-fibre asbestos bonded 
with heat-resisting compounds. It is 
graphited on one side to permit break- 


ing a joint without destroy- 

ing the gasket. The un- 
gtaphited side is ruled into one-inch 
squares to speed cutting and reduce 
waste. And... you can order it in 
large economical quantities because 
J-M Service Sheet will not dry out in 
stock! 

How it is furnished: Service Sheet is sup- 
plied in sheets 54" x 63", 36" x 126’, 
36" x 63", and 54” x 126” sheets in 
thicknesses of 1/64” to 4" and 108" x 
126” sheets in thicknesses of 1/32" to 
y,". It is also furnished as cut gaskets 
in standard and special shapes. See 


the J-M catalog for further details. 


Your J-M Packings Distributor carries 
complete stocks of J-M Service Sheet 
and other quality Johns- Manville 
Packings. He can help you choose the 
right packing for your application. 
Write him for complete information 
and copy of folder PK-19A, “Thou- 
sands of Plants Rate It Tops.” Or 
address Johns-Manville, Box 60, New 
York 16, N. Y. In Canada, 199 Bay 
Street, Toronto 1, Ontario. 


Johns-Manville PACKINGS & GASKETS 
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New diesels get same 
“lube diet” that 
kept old units healthy... 


For many years, the Las Animas Munici- 
pal Power and Light Company kept its 
original diesel equipment operating at re- 
markably low cost. Using Standard diesel 
oils, down time and maintenance were 
negligible in spite of greatly increased 
loads that forced the units far beyond their 
rated capacities. 

In 1951, when two new 1750 hp. Nord- 
bergs were installed in the Las Animas, 
Colorado, power plant, it was natural for 
plant officials to select Stranparp HD Diesel 
Oil on the basis of this outstanding past 
performance. 

Used exclusively in the new units, 
Stranparp.HD has set a new high for healthy 
performance. In over two years of con- 
tinuous hard service, STanparp HD has 
supplied clean, protective lubrication. After 
6000 hours of operation wear was so slight 
that it could not be measured; engines are 
kept clean constantly in all working parts. 


(LLL 7 


SL 


TRADE MARK 


@ Diesel plant operators throughout the Midwest have discov- 
ered they can count on low cost diesel operation when they use . [ 
Stranparp HD Oil. StanpArp HD provides an economical solu- 
tion for costly maintenance problems—ring sticking and break- 
ing, carbon deposits, cylinder wear—because STANDARD HD 
Oil lubricates, cleans and protects. 

A Standard Oil lubrication specialist stationed near your plant 
throughout the Midwest can help you secure successful results 
in the operation and maintenance of your diesels. For his a 
services, call your local Standard Oil Company office. Or write: . 
Standard Oil Company (Indiana), 910 S. Michigan Avenue, bic 


Chicago 80, Illinois. 
STANDARD OIL COMPANY STANDARD ar adit Matinee Gions ain tiehe Coar 


pany, checks the operating log with E. C. 
(Indiana) Jeffries, Standard Oil lubrication specialist. 
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IT "FLOATS 
ON THE LOAD!* 


You turn on the steam. 


This little stainless steel valve—the 
only moving part in the Yarway Impulse 
Steam Trap installed on the equipment — 
opens wide and stays open as the air and 
condensate continuously pour through. 


The equipment reaches production tem- 
perature in the quickest possible time. 


Production temperature reached, the 

little valve snaps shut. After that, by a 
. w= eupuunee » ame Y 

pulsating action, it discharges all con- 
densate as it forms—even a tiny tea- 
spoonful. There’s hot steam in the equip- 
ment all the time...steady, maximum 
temperatures are maintained. 


It all adds up—to more production 
per day. 

Other profit-making features of the 
Yarway Impulse Steam Trap—low initial 
cost, easy installation, stainless steel con- 
struction, low maintenance, good for all 
pressures, quick delivery from over 200 
local industrial distributors. 


Try a Yarway—free for 60 days—and 
prove its advantage. Your distributor will 
supply you. 


For free Yarway Impulse Steam Trap 
Bulletin T-1740, write. . . 


VARNALL-WARING COMPANY 
109 Mermaid Ave., Philadelphia 18, Pa. 


* . +. resulting in fast heat-up of equipment, 
more production per day. 


YAR WAY | impulse steam trap 
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Chart shows effects of new a-c system taking over plant load from old d-c system as total plant load continues to grow. 


Our Ten-Year Plan to 


Changeover From DC to AC 


HERVE H. HUNT 
Assistant Superintendent of Engineering 
Parke, Davis amt Company 


LONG BEFORE the turn of the cen- 

tury—as soon as electric power 
had become commercially feasible— 
Parke, Davis and Company’s Detroit 
Plant was successfully generating 
electric power in its own plant. Kilo- 
watts were being delivered when 
electric power was as revolutionary 
as is nuclear power today. Electric 
power was generated, distributed, 
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and used at nominally 120 volts, d-c. 

In the light of technical limitations 
then existing, it is easy to understand 
the reasons prompting the initial 
choice of direct current. Alternating 
current techniques had not been 
well developed, and practical induc- 
tion motors or transformers were 
not commercially available. Ade- 
quate insulation techniques for 
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higher distribution voltages were in 
the future. Furthermore, only rela- 
tively small blocks of power were 
required and distribution distances 
were short; the need for high distri- 
bution voltages was not a problem. 
The d-c system stood the test of 
time. It grew with the company, 
passing through three war periods 
and through a decade of company 
expansion almost without parallel in 
the industry. 

The year 1923 saw the installation 
of two 500-kilowatt turbo-genera- 
tors. In 1927, an additional 500-kilo- 
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One of hundreds of d-c 
motors replaced (above); 
main d-c board (right) 
sports open switches. 


watt turbine generator was installed. 
This was followed in 1936 by the in- 
stallation of a 500-kilowatt diesel 
generator, and in 1940 by a 500-kilo- 
watt motor-generator set. All of the 
above equipment is currently in 
operating condition. 

Approximately 100 tons of copper 
and lead underground cable form 
the d-c power distribution system. 
Thirty-six pairs of 1000-mcm cable 
are fed from the main switchboard 
and distribute power to almost all 
portions of the plant. 

From a simple beginning, the d-c 
system grew to the point where by 
1947 it was regularly distributing 
over 1800 kilowatts to the total plant 
electrical load. 


DC Inadequate 


As time went by, it became in- 
creasingly apparent that direct cur- 
rent is seriously inadequate for mod- 
ern industrial power distribution in 
many important aspects. In the first 
place, d-c power generally must be 
distributed at the utilization volt- 
ages, since voltage transformation of 
direct current is difficult and costly. 
High cabling costs and high switch- 
ing costs are encountered where 
heavy blocks of power are involved. 
Where long distances must be trav- 
ersed, power line losses are e<ces- 
sive. D-c motors and controllers are 
high in initial cost and high in up- 
keep cost, comparing unfavorably 
with alternating current induction 
motors for the majority of industri- 
al applications. D-c motors find ac- 
ceptance only in highly specialized 
fields of speed and torque control 
5°? 


where their high cost is justified by 
their special abilities. 

The problem of good industrial 
lighting becomes complicated where 
direct current is the only power 
source available. Fluorescent light- 
ing is difficult and impractical on a 
large scale from d-c power. Special 
equipment, particularly electronic 
devices, almost universally require 
alternating current. The problem of 
acquiring and adapting such equip- 
ment to a d-c system is extremely 
difficult. 

Because of these limitations, 
Parke-Davis adopted a policy in 
1940 of providing alternating cur- 
rent power in all new building con- 
struction. This had effect of the 
blunting d-c load growth. To rein- 
force and implement this decision, 
a primary switch house was installed 
in 1947, and provisions were made 
for underground primary a-c elec- 
tric power distribution to many parts 
of the plant. 


Remedial Action 


By early 1948, it became painfully 
apparent that positive remedial ac- 
tion should be taken regarding the 
existing d-c system. The major por- 
tion of the d-c generating equip- 
ment was approaching the end of its 
useful life. Furthermore, the d-c 
load was still growing at an alarm- 
ing rate even though a small amount 
of a-c facilities had begun to appear. 
The d-c load had reached the full 
firm generating capacity of the com- 
pany’s station. Distribution cable 
was generally fully loaded and not 
suitable for additional growth. 
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Comprehensive lighting improve- 
ment was desired for many portions 
of the plant, and the system was 
clearly inadequate for this purpose. 
D-c power in sufficient quantity for 
even the most basic emergency re- 
quirements was not available 
through any outside source. Modern 
pharmaceutical processing equip- 
ment increasingly demands greater 
service continuity for proper opera- 
tion; a shutdown could prove ex- 
tremely expensive. 


Study Instituted 


A study was instituted to deter- 
mine the best solution to the prob- 
lem. Four approaches were consid- 
ered: 

1. Purchase new d-c generating 
equipment and install additional dis- 
tribution facilities; 

2. Overhaul and supplement the 
existing d-c generation capacity; 

3. Discard the entire d-c system, 
replacing it with a plant-wide a-c 
system; or 

4. Use one or more combinations 
among the above alternatives. 

After a thorough study, it was 
deciced that the first and second al- 
ternatives were not feasible. To 
adopt either of those would be to 
embrace d-c power as a permanent, 
major, and significant portion of the 
power system; all of the d-c liabili- 
ties would be perpetuated on a per- 
manent basis. 

The third plan was seriously con- 
sidered since it would mean an im- 
mediate solution to the total prob- 
lem. However, it was not felt ad- 
visable to convert the entire plant 
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rapidly. Not only would this repre- 
sent a very substantial immediate 
investment, but it would also pre- 
sent a serious scheduling problem 
and would undoubtedly adversely 
affect plant operation. Furthermore, 
many of the d-c motors and con- 
trollers were still in excellent con- 
dition, and much useful life would 
have to be written off prematurely. 


Program Approved 


The electric power conversion 
program which was finally approved 
was developed along the following 
lines: First, a-c distribution facili- 
ties are to be installed throughout 
all portions of the plant; this system 
is to include substations, primary 
and secondary distribution cables, 
lighting transformers, bus duct, plus 
power and lighting distribution panel 
boards. Secondly, incandescent light- 
ing loads are to be removed from 
the d-c system and connected to the 
new a-c system. Fluorescent lighting 
is to be added in the plant areas 
where required. 

Since a-c power would be avail- 
able throughout the plant, all new 
equipment would be purchased and 
installed to operate from alternating 
current, completely halting d-c 
load growth. Third, any d-c motors 
which would require replacement by 
reason of age, condition, or obso- 
lescence are to be replaced with a-c 
motors. Other equipment conver- 
sions are to be scheduled as the need 
presents itself. 


This 140-kw, d-c recipreating steam engine driven gen- 
erator was installed in 1898; it still serves as standby. 
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The program was approved in 
April 1949 for full conversion on an 
extended basis running through 
1958. The speed of conversion would 
be set by the practicality of reducing 
the d-c load to a reasonable level 
which the power plant could handle, 
and by shifts in the construction 
cost picture as time progressed. 

The a-c primary system is gener- 
ally of the radial type with primary 
selective cables for loads where ser- 
vice continuity is most important. 
Secondary loop ties have been in- 
stalled where feasible. 


System Standardized 


Electric power distribution stand- 
ards have been adopted as follows: 
primary service is 4800-volt, 3- 
phase, 3-wire, 60-cps service from 
the Detroit Edison Company; sec- 
ondary voltage is 480-volt, 3-phase, 
3-wire, 60-cps distributed by bus 
duct or by cable in conduit as advis- 
able; lighting service is 120/208-volt, 
3-phase, 4-wire, or 120/240-volt, 
single-phase, 3-wire as dictated by 
plant requirements. 

To date, the d-c demand has been 
reduced to less than 50 percent of its 
pre-conversion maximum. A major 
outage on two d-c generators can 
presently be tolerated without hav- 
ing replacement required. 

Approximately nine transformer 
substations have been installed to- 
gether with associated primary 
switching, underground cable work, 
and secondary distribution facilities 
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Alternating-current power is now 
available in all portions of the plant 
and in sufficient quantity for all rea- 
sonably foreseeable demands. It ap- 
pears that the project may reason- 
ably be completed by the end of 
1958 as planned. 

The entire project was considered 
to be economically sound consider- 
ing—among other things—the cost 
of purchased a-c power compared 
with the cost of generated d-c pow- 
er. A preliminary study has been 
completed regarding the advisability 
of installing a-c generating facili- 
ties. The feasibility of generating 
alternating current will be decided 
separately, since it must be defensi- 
ble on its own merits based on a cost 
comparison with purchased a-c 
power. Many industrial plants install 
generating equipment where power 
can be generated as a by-product of 
other steam usage 


Completion in 1958 


From an early start in the electric 
power generating field, Parke-Davis 
operated quite successfully for many 
decades with direct current. Mod- 
ern technology, economics, and the 
march of events demand change. For 
these reasons, the complete program 
for conversion from direct current 
to alternating current has been in- 
stituted. It will reach full culmina- 
tion in 1958, resulting in an entirely 
rejuvenated and comprehensive al- 
ternating current system, adequate 


for th » 


vears to come 


Portion of primary switchhouse instalied in 1947 to 
handle the incoming a-c power for the changeover. 





Corps of Engineers 


Aerial view Fort Randall Dam taken late 1953. Since then, the first of eight 40,000-kw generators was put on the line. 


Heat Pumps Serve Ft. Randall 


G. T. WORK, Manager 
Omaha Branch 
Worthington Corp. 


AN UNUSUAL FEATURE of the 

Fort Randall Dam, now under 
construction in Pickstown, South 
Dakota, is the installation of heat 
pumps to heat or cool the entire 
powerhouse. 

The dam itself is a part of the Mis- 
souri River development under the 
Pick-Sloan Plan for soil conserva- 
tion, flood protection, and naviga- 
tion. A huge hydro-electric power 
plant was added to utilize the pent- 
up energy of the impounded water 
as it is released from the reservoir to 
maintain uniform stream flow in the 
lower Missouri Valley. 


Powerhouse 


The powerhouse structure is as 
massive in proportion as the big 
earthen dam and spillway. Con- 
structed of reinforced concrete with 
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glass brick for day-time lighting, the 
main generator room is 614 ft long 
and 77 ft wide. The roof structure is 
53 ft above the generator room floor 
and 82 ft above the main floor of the 
building. This part of the building 
houses eight, 40,000-kw water wheel 
driven generators and their control 
mechanisms. A service area 95 ft by 
114 ft is located at one end of the 
building to house the auxiliary 
equipment, machine shop, control 
room, and operating office space. 


Climatic Conditions 


Because dry bulb temperatures in 
the summer are often near the 100 
F mark, comfort air-conditioning is 
almost a necessity for the operating 
personnel. Design conditions for 
summer air-conditioning in this area 
are 95 F dry bulb with 78 F wet bulb. 
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However, in the winter, cold air 
moving in from the north may push 
the temperatures down to minus 
25 F or lower. 

The Army Corps of Engineers cal- 
culated that approximately 3 million 
Btu’s per hour would be required 
for the service area alone for winter 
heating. The generator air coolers 
will remove most of the heat from 
the units but there will be sufficient 
radiation from the housings to main- 
tain a reasonably comfortable tem- 
perature in the generator building, 
particularly if two or more units are 
in operation. No auxiliary heating is 
required in that area except to pro- 
tect the equipment from freezing 
temperatures in the event of a shut- 
down or other emergency. 


Accepted Heating Practice 


Since the cost per kilowatt for 
electricity is relatively low in a hy- 
dro plant, the generally accepted 
practice for heating structures of 
this type has been to utilize electric 
heaters. However, in this instance 
the heating requirements were es- 
timated at three million Btu per 
hour, which is the equivalent of al- 
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most 900 kw, a lot of energy to be 
used solely for space heating. 

The Army Engineers took this re- 
duction in the firm output capacity 
into consideration and were deter- 
mined to reduce the power require- 
ments for heating. This lead to the 
investigation of the possible applica- 
tion of a heat pump. 

Since the water leaving the gen- 
erator air coolers is approximately 
10 F warmer than the water in the 
reservoir from which it is drawn, it 
was reasoned that this constituted a 
heat loss that could be partially re- 
covered. Further investigation show- 
ed that by using a heat pump, a part 
of this water could be chilled down 
to 44 F and the required 3 million 
Btu could be recovered at a tem- 
perature of 120 F with a power input 
of only 250 kw. In other words, the 
heat equivalent of 3.6 kilowatts can 
be made available for each kilowatt 
of input. It is also possible to re- 
cover sufficient heat from the 40 F 
reservoir water to protect the gen- 
erator room equipment during 
emergency periods; although the ef- 
ficiency of the cycle is then some- 
what reduced. 


Description 


The two heat pumps are essen- 
tially a standard product of Worth- 
ington Corp. and are of the well- 
known centrifugal compressor type 
generally used for air-conditioning 
service. Each three-stage compres- 
sor is driven through speed increas- 
ing gears by a wound rotor, variable 
speed induction motor rated 150 hp 
at 1750 rpm. 

Freon II is used as a refrigerant, 
since the characteristics of this gas 
do not require the use of high pres- 
sures for condensing even at the 
relatively high temperature of the 
condensing water when used for 
heating. 

The refrigerant condenser and the 
evaporative type water cooler are 
designed for the required flow of 
water and arranged so that during 
the summer, the river water is 
pumped through the heat pump con- 
denser and wasted back to the river. 
The chilled water is circulated 
through the cooler and the coils in 
the air handling units. 

During the winter heating season, 
the water cycle is reversed and the 
reservoir water is pumped through 
the cooler after having first passed 
through the generator air coolers. It 
is then wasted to the river. Thus, a 
part of the heat from the generator 
air coolers that would normally be 
wasted to the river is recovered and 
transferred to the heat pump con- 
densing water, which is in turn re- 
circulated through the coils in the 
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Winter 
Controller 


Automatic 
Controller 


Summer 
Controller 


Cooler 


Auxiliary 
Oil Pump 


Oi! Heater 


Selector 
Switch 


3 KVA Transformer 
460 V to 'I5V 


Auxiliary 
_-— Control 


Auxiliary 
Oil Pump 
Contro! 


Freon- || Compressor 


Two of these three-stage centrifugal compressor type heat pumps, driven by 
induction motors, are used in the powerhouse. Water temperatures are main- 
teined automatically both summer and winter by thermostatic controllers. 


air units heating the powerhouse. 

Water temperatures are main- 
tained automatically both summer 
and winter by thermostat control- 
lers. These control the speed of the 
motors to regulate the output of the 
compressors to meet the require- 
ments of the system. Intermediate 
controls, by means of suction damp- 


ers, are also provided. The change 
from heating to cooling is accom- 
plished by a simple change in the 
valve settings which changes the 
flow of water from condenser to 
cooler and a transfer of the controls 
from the heating to cooling control 
instruments. No mechanical changes 
in the equipment are required 


Corps of Engineers 


Looking upstream. The powerhouse in the foreground is under construction. 
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12,000 KW, 850 psig Pressure, 900 F Temperature, |’, in. Hg Absolute Back Pressure 
Automatic Extraction at 250 psig Pressure 


Fig.-| Fig.-2 Fig-3 
Zero Extraction With Feedwater Heating With Feedwater Heating 
For Feedwater Heating To 250 psig Pressure To 250 psig Pressure 


Maximum Throttle Flow Maximum Throttle Flow Maximum Throttle Flow 
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Automatic Single Extraction Turbines... 


Effect of Full Feedwater Heating 


E. V. POLLARD, Section Engineer 


Turbine Engineering Division 
General Electric Company 





NOMENCLATURE 


throttle flow, Ib per hr 
== throttle flow zero extraction, Ib per hr 


eye wd throttle flow or throttle flow with feedwater heating 
without process extraction, lb per hr 


process extraction flow, lb per hr 

flow to condenser, Ib per hr 

flow to stage following automatic extraction opening, Ib per hr 
== minimum exhaust flow, lb per hr 

extraction factor, fraction 

final enthalpy of feedwater, Btu per Ib 

enthalpy of liquid at condenser hotwell, Btu per lb 











AUTOMATIC EXTRACTION steam 

turbines should be sized to 
provide feedwater heating to the 
maximum available temperature 
consistent with the automatic ex- 
traction pressure even though the 
steam flow for this service can be a 
surprisingly large fraction of the 
throttle flow. For example, an in- 
spection of Figs. 1 and 2 indicates 
that at a selected condition of 10,- 
000 kw load and 316,000 lb per hr 
throttle flow, the maximum extrac- 
tion flows with zero and full feed- 
water heating are 306,000 and 229,- 
500 lb per hr respectively. The 76,- 
500 lb per hr difference is the steam 
extracted to heat the feedwater, 
and this, of course, greatly reduces 
the amount of steam available for 
process. Also, the boiler design is 
influenced by the turbine throttle 
flow and the feedwater temperature. 


Single Automatic Extraction 


Throttle flow with single auto- 
matic extraction is equal to the 
throttle flow with zero extraction 
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plus the extraction flow times the 
extraction factor (Eq. 1). The con- 
ventional single automatic extrac- 
tion performance curve, Fig. 1, is 
constructed according to this for- 
mula, using data from the accom- 
panying tables. The included mini- 
mum exhaust flow line is drawn 
through points plotted from data 
found by using the formula: 


F. at specific load — Fou 





+ Fom (Eq. 2) 
(1 — fx) 


Feedwater Heating 


At a selected load, Fyp is the 
throttle flow with feedwater heat- 
ing but without automatic extrac- 
tion. With automatic extraction of 
X pounds per hour, the throttle 
flow is increased by (X x f,). Since 
more feedwater also must be heated 
for this higher throttle flow, an ad- 
ditional extraction of 

(he — he) X (K X fx) 


1025 
pounds per hour is required which 
in turn increases the throttle flow by 
fx (he — he) K (KX & fx) 


1025 

pounds per hour. Assuming the 
makeup for the process extraction 
is returned to the system at the con- 
denser hotwell, then the throttle 
flow with automatic extraction plus 
feedwater heating is: 

Fr = Fre + (XX fe) + 

fx (he — he) X (K X fr) 





(Eq. 3) 
1025 


Minimum Exhaust Flow 


When calculating minimum flow 
to exhaust, assume that all of the 
process and feedwater heating steam 
leaves the turbine at the automatic 
extraction opening. This, of course, 
may be somewhat pessimistic at 
higher loads because it is based on 
the premise that turbine pressures 
at the lower uncontrolled openings 
are too low to supply steam to the 
feedwater heaters. 

Throttle flow is found from Equa- 
tion 2, while the maximum process 
flow at this condition is determined 
by solving Equation 3, after rear- 
ranging to the following form: 


Fr — Fre 
x - 





fx? (he — he) 
ee 
1025 


These data are plotted on Fig. 3, 
throttle flow vs process extraction 
flow. It should be noted that in the 
calculation procedure the prelimi- 
nary throttle flow is figured for one 
stage of feedwater heating. 


Zero Process Extraction 


The calculation procedure is con- 
tinued to find the throttle flow zero 





EXAMPLE FOR 12,500 KW SINGLE AUTOMATIC EXTRACTION STEAM TURBINE 
850 psig pressure 900 deg F temperature 1’ In. He absolute back pressure 
Automatic extraction at 250 psig pressure TSR, 6.122 ib per kwh TSR: 23.04 ib per kwh 


With four stoges of feedwater heating and top heater supplied from 250 psig line. 


The following data are calculated using Tables |, 2, 3, and 4 
Zero Extraction Operation 


lead, kw Flow, ib per br** Steom Rete, ib per kwh** 
10,000 4.122 x 10,000/0.705 x 1.00 x 1028 = 84,500 6.4 

7500 84,500 x 0.795 67,175 6% 

5000 64,500 x 0.59 = 4,850 9.97 
12,500 84,500 x 1.205 101 800 8.15 

TSRs/TSRe = 6.122/23.04 = 0.266 Extraction factor 0.757°* (Fig. 8) 
Minimum flow to exhaust = 10,200°* ib per hr (Fig. 9) 

Load 5000 7500 10,000 
Throttle flow zero extraction, Ib per br 49 850 67,175 84 500 
Extraction flow, Ib per hr = 100,000 x extraction factor 75,700 75,700 75,700 
Throttle flow with 100,000 ib per hr extraction 125,550 142,875 160,200 


Throttle flows at other extraction flows are found in like manner (this is solution o/ Equation 1). These 
dota are uted to plot the conventional extraction performance curve (Fig. |), except for the minimum 
flow to exhaust line which is found from Equation 2. 


**These data are used in the step by step calculation program 





TABLE 1 — BASE ZERO EXTRACTION EFFICIENCIES AT 80 PERCENT OF RATED LOAD 
FOR CONDENSING SINGLE AUTOMATIC EXTRACTION STEAM TURBINES 


At 200 F superheat, 1.5 in. Hg absolute beck pressure, and 0.8 pf. 


“I 
tf 


Moin Pressure, psig 
850 1250 


Je88s 





TABLE 2—CORRECTION TO EFFICIENCY FOR SUPERHEAT 


Superhect, deg F Efficiency Factor 


150 0.990 
175 0.995 
200 1 000 
225 1 004 
750 1.009 
275 1.013 
300 1017 
325 1.020 
1.024 
1.028 
1.030 
1.034 





TABLE 3—CORRECTION TO EFFICIENCY FOR BACK PRESSURE 
Design Bock Pressure, in. Hg Absolute Efficiency Factor 


0 960 
0.992 


and above 





TABLE 4—NONEXTRACTION FLOW FACTOR 


Loed, percent Nonextroction Flow Fector 
4 single extraction on” 
o ” ba 0-795 
a & " 10 
ee - 1.205 


*For plotting purposes only os pressure rise storts of 80 percent lood 
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- Percent 


Actua! Reduction in Nonextraction Heat Rate 
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extraction with full feedwater heat- 
ing. In this phase of the program, 
the total number of stages of feed- 
water heating are used in the com- 
putations. This information is added 
on Fig. 3, including the 100 percent 
load value which is calculated for 
plotting purposes only. Then a 
straight line is drawn between the 
throttle flow zero extraction values 
and the minimum exhaust flow 
points at analogous ratings to ob- 
tain the performance at constant 
load. No method is proposed for cal- 
culating intermediate process ex- 
traction flow points as it would be 
much more involved due to the 
variation in the number of effective 
heaters as exhaust flow changes. 


Limit Line 
One further detail is required to 
complete Fig. 3. This is determin- 
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ing the location of the limit line for 
maximum throttle flow at 10,000 
kw load with minimum exhaust 
flow based on the maximum flow 
through the nozzle following the 
automatic extraction opening. When 
calculating these data, the proce- 
dure assumes that minimum ex- 
traction at the automatic opening is 
for the last stage of feedwater heat- 
ing only (one-quarter of the total 
extraction flow to heat feedwater 
for a four heater arrangement) 
which is accurate enough for the in- 
tended purpose. Based on this as- 
sumption, the formula for throttle 
flow becomes: 


FES 4. Process Extraction 
Fr —— 


- (Eq. 4) 
Extraction Percent 


. 





Numbers of Heaters « 100 
Fig. 2 is a cross-plot of Fig. 3. 
It looks like the conventional auto- 


200 
Temperature of Water, Degrees F 


300 400 


matic extraction performance curve, 
but the lines are for constant process 
extraction flow. The feedwater heat- 
ing extraction flow is apparent 
only at the minimum exhaust flow 
line. The large difference between 
throttle flow and process extraction 
flow at this condition is predomi- 
nantly feedwater heating extraction 
flow. At minimum and other low 
exhaust flow conditions, a deaerator 
in the system would be supplied by 
steam from the automatic extrac- 
tien line, or when possible from an 
intermediate line, so that it would 
always function. 


Boiler Feed Pump Work 


Basic information to facilitate use 
of the calculation procedure is in- 
cluded on Figs. 4 to 10 inclusive. 
However, these data do not include 
enthalpy increase due to boiler feed 
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Theoretical Reduction in Nonextraction Heat Rate, Percent 


Fig 7-Theoretical 
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Total Extraction as Percent of Throttle Flow 








Fig 8- Extraction Factor 
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pump work or the power require- 
ments of the pump. When allowance 
for these items is desired, calcu- 
late the net effective input to the 
pump as follows: 


Pr xX A X O07 


8x cx MI3 


where Fr 


A = isentropic work of liquid com- 
pression, Btu per ib, (Fig. 11). 
Note: Use water pressure = 1.25 
throttle pressure, psica 


= Throttle flow, Ib per hr 


B = boiler feed pump efficiency, 
fraction 


C = efficiency of driver, fraction 


0.7 factor which allows for the net 


effect of boiler feed pump work 
on the heat rate 
Then add this value to the desired 
generator output, and enter Fig. 2 
to find the throttle flow. 
A sample conclusion from com- 
parisons of data taken from Figs. 1 
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Initial 


and 2 illustrates the effect of feed- 
water heating. The values are based 
on a 10,000 kw load with process ex- 
traction of 200,000 lb per hr. 


From Fig. ! 


Throttle flow, ib per hr 
Initial enthalpy 

Enthalpy of feedwater 

Heat added, Btu per ib 
Total heat added, Btu per hr 


235,900 
1453.1 
59.7 
1393.4 
328.7 


From Fig. 2 


Throttle flow, ib per hr 
Initial enthalpy 

Enthalpy of feedwater 

Heat added, Btu per ib 
Total heat added, Btu per hr 


288,000 
1453.1 
367.0 
1086.1 
3128 x 10 


Thus, the approximate theoretical 
gain due to addition of feedwater 
heating is 15.9 x 10° Btu per hr. 
This amount, however, will be de- 
creased by a very small increment 
because of the difference in boiler 
feed pump power arising from the 
difference in throttle flow. 


150 
Pressure of Section, psig 


From an inspection of Figs. 1 and 
2, it is apparent that the maximum 
process extraction capacity of an 
automatic extraction turbine is re- 
duced at a given load when oper- 
ating with full feedwater heating 
extraction. This should be consid- 
ered when a turbine is selected. It 
is possible that a larger turbine 
should be used for the application 

Since this material is concerned 
only with performance of the tur- 
bine with and without feedwater 
heating, proper allowance should 
be made for boiler efficiency, aux- 
iliary losses, and other individual 
project conditions when fuel costs 
are calculated. The attached tables 
have been simplified for conven- 
ience and are slightly approximate, 
but decisions regarding steam con- 
ditions or performance may be sat- 
isfactorily based on these data 
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Heat Rise of Feedwater, Btu per Lb 
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Compression Pressure, psia 


isentroprc Work of Liquid Compression, Btu per Ld 








CALCULATION PROCEDURE FOR DETERMINING PERFORMANCE OF SINGLE AUTOMATIC EXTRACTION STEAM TURBINES 
WITH FULL FEEDWATER HEATING TO EXTRACTION PRESSURE 


Line Symbol Description Numerical Values 


Part 1—Steam Conditions and Number of Heaters 


Limits Process extraction flow Maximum Zero 
Given Initial pressure, psig 850 
Given initial temperature, F 900 
Given Back pressure, in. Hg absolute 1S 
At 1 and 2 Enthalpy of steam at initial steam conditions, Btu per ib 1453.1 
At? Enthalpy of liquid at condenser pressure, Btu per ib 59.7 
4-5 Heat added in boiler, nonextraction, Btu per ib 1393.4 
Atl Enthalpy of liquid at inlet pressure, Btu per ib 520.7 
I= “Possible” heat rise of feedwoter, Btu per ib 461.0 
Givea Number of heaters 1 
Given High pressure extraction pressure, psia 264.7 
Given Pressure drop to high pressure heater, ps! 13.2 
10 — 11 Pressure at high pressure heater, psia 251.5 
At 12 Temperature of steam in high pressure heater, F 14 
Given Terminal temperature difference, F 10 
3— 14 Temperature of feedwater leaving heater, F 914 
Fig. 4 ot 15 t — he 25.7 
56— 16 Enthalpy of saturated liquid, Btu per Ib 3659 
(1 + 15) & 1.25 Pressure of feedwater, psia 1080 
Fig. Sat 18 and 18 = Excess enthalpy, Btu per ib | 

he w+ Enthalpy of feedwater leaving heater, Btu per ib 367.0 

he-he 20 —5 Actual heat rise of feedwater, Btu per Ib 307.3 
21 x 100/8 Actual percent of possible heat rise, percent 66.7 


Actual reduction in nonextraction heat rate, percent 
Fig. 6 at 9 and 22 37.9 
Theoretical reduction in nonextraction heat rate, percent 


Fig. 7 at 1, 2, and 3 Theoretical reduction in nonextraction heat rate, percent 13.42 
23 * 24/100 Actual reduction in nonextraction heat rate, percent 5.16 
4— 20 Heat added in boiler, Btu per ib 1086.1 


2ceneasawn-o 








Part 2—General Deta 


q. 8 Extraction factor, fraction 
< 27 &% 21/1025 fx*(he — he) /1025 
+ 2 fa + fx* (he — he) /1025 
— 27 () — fx) 
x 21 & 27/1025 (1 — fx) K (he — he) X f2/1025 
+ 31 (1 — fx) + (1 — Fx) & (he — he) X f2/1025 


Part 3—Caleulation of Maximum Process Extraction Flow With Minimum Exhoust Flow 
Note: Use Data From Part 1 Under Heading Maximum Process Fiow 


Select Load, kw 10,000 
Fig. | at 33 Steam flow zero extraction, Ib per hr 84,500 
34/33 Steam rate zero extraction, ib per kwh 845 
6x Heat rate rero extraction, Btu per kwh 11,770 
36 & 25/100 Actual reduction in zero extraction heat rate, Btu per kwh 608 
36 — 37 Heat rate rero automatic extraction with full feedwater heating, Btu per kwh 11,162 
38 « Load/2é Preliminary throttle flow, Ib per hr 

Fig. 9 Minimum exhaust flow, Ib per hr 

34 — 40 

41/30 

4224 4 Throttle flow at maximum extraction, Ib per hr 

43— 39 

44/29 Maximum process extraction flow, ib per hr 





Part 4—Calculation of Throttie Flow and Condenser Flow With Zero Process Extraction 
Note: Use Dota From Part 1 Under Heading Zero Process Flow 


Load, kw 
Steam rate zero extraction, ib per kwh 
Heat rate zero extraction, Btu per kwh 
Actual reduction in zero extraction heat rate, Btu per kwh 
Heat rate zero extraction with full feedwater heating, Btu per kwh 
Throttle flow zero extraction with full feedwater heating, Ib per hr 
Fig. 10 at 21 and 9 Total extraction as percent of throttle flow 
55 « 56/100 Total extraction for feedwater heating, Ib per hr 
55 — 57 Condenser flow, Ib per hr 
**For plotting purposes only 


Port 5—Date for Limit Line, Fig. 3 


55 at 10,000 kw Throttle flow at 80 percent load with feedwater heating and zero process 
extraction, Ib per br 

57/9? Extraction to top heater, Ib per hr 

60 — 6! Maximum flow to stage following automatic extraction opening, Ib per hr 

Assume Process extraction, Ib per hr 

62 + 63 FPS + process extraction 

1.0 — 56/9 x 100 

64/65 Throttle flow corresponding to maximum flow to stage following extraction 
opening, ib per hr 
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MAINTENANCE PAINTING and 

the use of protective coatings 
for combating corrosion is a subject 
of interest to almost all industrial 
plants and particularly to those fac- 
ing acid fume conditions. It is gen- 
erally agreed that a good protective 
coating job is dependent upon three 
main fundamentals: proper surface 
preparation, proper coating selec- 
tion, and proper application. A com- 
promise in any one of the three will 
seriously jeopardize chances of ob- 
taining a good job. 


Surface Preparation 


Most of the studies on surface 
preparation have indicated that 
sand-blasting is the best method. It 
is always wise to remove mill scale 
from new steel. Recontamination 
after cleaning and before coating 
should be avoided. The best answer 
to the latter point appears to be to 
paint as soon after cleaning as is 
practical for the job. 

Coating Selection 

Coating selection should be based 
on type and severity of exposure. 
This should not present any serious 
problem of selection in most in- 
stances—there are hundreds of coat- 
ing systems available comprising 
about fourteen types, one of which 
is able to resist almost any given set 
of corrosive conditions. The real 
problem is that coatings have serious 
physical limitations such as porosity, 
low strength, and brittleness. 
Application 

The last of three fundamentals, 
application, is generally considered 
to be the most important. The sur- 
face preparation can be excellent 
and the coating film adequately re- 
sistant to conditions, but if it is not 
applied properly, premature failure 
will occur. 

The main problem in application 
is to obtain freedom from pinholes 
and holidays in the coating. The best 
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Coating and Linings 


For Corrosion Control 


L. R. HONNAKER, Supervisor 
Engineering Consultants 
E. I. duPont de Nemours & Co. 


way to assure good coverage over 
surface roughness, sharp edges, and 
corners is to apply multiple coats or 
passes to a dry film thickness of at 
least three times the profile depth of 
the surface roughness. 
Requirements 

Observances of the requirements 
for adequate coverage or film thick- 
ness will probably do more to assure 
a good coating life than any other 
single factor. Minimum desired dry 
film thickness in almost all cases is 
five to six mils. Much of the success 
of the fibrated mastic type of coat- 
ing, which has proven to be quite 
good for severe industrial atmos- 
phere exposure, is undoubtedly due 
to good coverage over rough area, 
corners, and the relative absence of 
porosity. These coatings are sprayed 
on to about % in. thickness and are 
tested with spark tester to detect 
pinholes and holidays. 

It is unwise and generally uneco- 
nomical to try to use steel equip- 
ment coated with chemically re- 
sistant coatings for handling chem- 
icals that are quite corrosive to steel. 
This results from the fact that it is 
difficult to avoid some pinholes or 
holidays in the coatings and rapid 
attack of the steel will occur at such 
points. The highly resistant coatings 
such as the baked phenolic resins 
and the various viny] resins are ideal 
for minimizing contamination of 
chemicals handled in steel equip- 
ment, but they should not be used 
where 100 percent protection is re- 
quired for the equipment. 


Lining Compounds 


Excellent progress has been made 
in developing rubber lining com- 
pounds, both natural and synthetic, 
for corrosive service applications and 
these have proven to be of real value 
in the field of corrosion engineering. 
They are useful and economical for 
handling many chemical solutions 
that are corrosive to metals. Rub- 
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ber linings are particularly attrac- 
tive for use where abrasive as well 
as corrosive conditions are involved. 
The cost of rubber lined steel equip- 
ment is generally competitive or 
lower in cost than corrosion resistant 
alloy construction, and it will pro- 
vide good service life. 











Limitations 





At the present time the upper 
temperature limitation for rubbe: 
lining is 160-200 F, depending upon 
the rubber compound and chemicals 
involved. Rubber linings are fre- 
quently used in combination with 
brick linings where processing tem- 
perature conditions are above the 
limit for rubber, and they have 
proven to be good membrane linings 
for use in combination with brick 
lined steel constructions. A number 
of compounds are available which 
may be easily applied in equipment 
in plants, and almost all of the com- 
pounds may be readily and ade- 
quately repaired in the plant. 

One of the developments that has 
done much to improve the service- 
ability of rubber linings is the spark 
test to detect pinholes in the linings 
and joints or seams. The value of the 
spark tests for rubber lined equip- 
ment is now recognized by most of 
the fabricators, and it can and should 
be made a condition of order and ac- 
ceptance of new equipment. 






























Based on a paper presented before 
the recent Plant Maintenance and 
Engineering Conference and Show in 
Chicago 
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Tal Bender, Ine 


The two main parts of the hydraulic bender—the hydraulic unit and the frame—can be quickly assembled with a U key. 


Economies With 


Hydraulic Pipe and Tube Benders 


This Chicago electrical contracting firm has effected relatively 


large savings on installations requiring conduit and piping runs 


by using a hydraulic bender to make conduit bends and offsets. 


R. T. FRENCH 


Superintendent and Chief Engineer 


Johnson Electric Co., Chicago, Tl. 


THE HYDRAULIC PIPE OR TUBE 

BENDER is a tool for econom- 
ically bending the larger sizes of pipe 
or conduit (up to 6 in.) for piping in- 
stallation work. It can also be used 
for bending larger sizes of thin- 


62 


wall tubing up to 3 in. in diameter. 
The advantage of using a hydrau- 
lic bender is that it eliminates the 
labor and materials otherwise neces- 
sary to thread conduit for installing 
couplings and elbows. The bender is 
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equally useful in making offsets that 
are frequently required in conduit 
or piping runs. 

Used in the shop or in the field, 
the bender is a simple device. After 
selecting the proper shoe for the size 
pipe being bent and the desired ra- 
dius, a length of pipe is placed in the 
frame. A hydraulically actuated 
plunger forces the pipe to follow the 
contour of the shoes in the frame set- 
ting. The angle or offset having pre- 
viously been marked on the floor, 
the pipe is bent to coincide with 
these markings. 

When the Johnson Electric Co. 
connected an air compressor (250 hp, 
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220 volt, 3-phase) in the shop of the 
Diamond T Motor Car Co., they were 
able to show a savings by using a 
Tal Bender to bend conduit in piace 
of elbows and couplings. 

In the original estimate, the total 
value of the installation was $1995, 
with the electrical conduit work ac- 
counting for $665 worth of materials 
and labor. It was estimated the con- 
duit installation would require 59 
man-hours to complete. Actually, 
the job was finished in 39 man-hours 
by using a conduit bender. The need 
for a good number of fittings along 
with the labor necessary to install 
them was thus eliminated. A total 
savings of $134 was made: $64 in 
materials and $70 in labor. 

Material savings were figured on 
the basis that 33 inches of conduit 
were necessary to make a 90 degree 
bend with 3 in. conduit. With four- 
teen bends requiring 38% ft of con- 
duit at $.85 per ft, the bending cost 
came to $32.72. 

In comparison, using fourteen 3 
in. couplings at $.91 each for $12.80; 
two 3 in. Erickson couplings at 
$11.40 for $22.80; and fourteen 3 in. 
elbows at $4.37 for $61.18; total cost 
for elbow and coupling materials 
came to $96.72. 

Subtracting the actual cost of 
bending, left $64.00 as the gross 
savings. These savings did not take 
into consideration the scrap material 
that would have resulted with the 
use of threaded elbows and cou- 
pling fittings. 

On the labor side, 20 man-hours 
were saved with the bending method. 
At $3.50 per man-hour this was 
worth $70.00. 

The longest run was 15 ft with two 
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The hydraulic bender makes a 90 degree bend with one 
single setting. It is not necessary to move the pipe. 
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Tal Bender, inc 


An installation of two runs of 3 in. conduit in parallel illustrates neat 
appearance of bends that can be made with this type of hydraulic bender. 


parallel lengths, each with a 90 de- 
gree bend and an offset. A shorte: 
run of two parallel 8 ft lengths also 
had two 90 degree bends and two 
offsets. The job was completed with 
two 90 degree bends in each length 
of four short 6 ft parallel runs. 

On another job for the A. C. Niel- 
sen Co., a Chicago marketing re- 
search firm, 12 parallel 3 in. conduits 
were run for power, lighting, and 
air-conditioning in a new building 
addition. Starting from the trans- 
former bank outside of the build- 
ing, the 12 conduits pitched to 16 ft 
below grade running north east for 
40 ft and then ran 50 ft north into 
the building. No elbows were need- 


Tal Bender, Inc 
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ed at all on the entire installation 

All the bends that have been made 
on these jobs with the hydraulic 
benders have been free of kinks, 
distortions, or wrinkles and done 
without filling or heating. 

It seems that a certain amount of 
craft and skill is necessary to suc- 
cessfully bend tube with a hydraulic 
bender. Accuracy in measuring and 
bending to proper angles requires 
some judgment and experience. For 
instance, gaging the springback in 
different sizes of conduit is almost 
entirely a matter of experience. 

Characteristics for all types of 
tubing are being established to help 
facilitate the bending process 
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To remove the completed pipe bend from the shoe, the 
operator manually actuates the push-out pin os shown. 
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Boiler 
Blowdown 
Control 


W. L. NIELAND & J. H. RICHARDS 
Chemical Engineers 
W. iH. & L. D. Betz 


THE TERM blowdown means to 

eject or drain part of the water 
from a system. In a boiler, blow- 
down is the process of removing 
some of the concentrated water and 
replacing it with feedwater, thus ef- 
fecting a general lowering of con- 
centrations in the unit. Usually, boil- 
er blowdown is expressed in per- 
centage of the total feed. For ex- 
ample, a 5 percent blowdown means 
that 5 percent of the water fed to 
the boiler is removed by blowdown. 
The percentage normally is deter- 
mined by the chloride test, the 
formula and its algebraic derivation 
being as follows: 


x == quantity of feedwater 
y == quantity of blowdown water 
a= chloride concentration in 
feedwater 
b = chloride concentration in boil- 
er water 
k=percent blowdown=100 y/x 
Since total chlorides entering 
the boiler must equal total chlo- 
rides leaving the boiler xa=yb. 
Multiplying both sides of the 
equation by 100/xb equals: 
100 a/b=100 y/x 
Since by definition 100 y/x=k, 
then k = 100 a/b or 


Cl in feed x 100 
Cl in boiler water 





= % blowdown 
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Under normal operating condi- 
tions, blowdown serves to lower 
both the suspended solids and dis- 
solved solids content of the boiler 
water. These solids are brought in 
by the feedwater, and since the 
steam leaving the unit is relatively 
pure, they will concentrate in the 
boiler water. Excessive amounts of 
suspended solids will cause deposi- 
tion of sludge and may alter the 
surface tension of the boiler water. 
This effect, in turn, may be severe 
enough to cause carryover in the 
absence of suitable antifoam agents. 
Excessive amounts of dissolved solids 
have the same deleterious effects as 
suspended solids, and in addition, 
when the solubility of the salts pres- 
ent in the boiler water is exceeded, 
scale will be deposited. 

The American Boiler Manufac- 
turer’s Association in its standard 
guarantee of steam purity stipulates 
the following limits for solids con- 
tent of a boiler water: 

Boiler Pressure Total Solids 

psig ppm 
0 - 300 3500 
301 - 450 3000 
451 - 600 2500 
601 - 750 2000 
751 - 900 1500 
901 - 1000 1250 
1001 - 1500 1000 


content are not entirely applicable 
to each individual case. Rather, they 
are limits of a general nature, pro- 
viding a suitable basis from which 
to vary solids in accordance with 
the specific requirements of a par- 
ticular plant. 

During the past few years, highly 
effective antifoam agents have been 
developed. In many imstances where 
they have been properly applied, ex- 
cellent steam purity has been pro- 
duced even though the total solids 
content of the boiler water was 
maintained considerably in excess 
of the stipulated ABMA range. In 
fact, frequently the effect of boiler 
water solids on steam purity need 
no longer be considered, and in such 
cases blowdown is used solely to 
control sludge concentrations for 
the prevention of deposits on the 
boiler heating surfaces. 


Silica 

Total solids content of the boiler 
water, however, is only one factor 
controlling boiler blowdown. With 
many boilers, especially those op- 
erating above 600 psig, blowdown 
is employed to keep the silica con- 
tent of the boiler water below cer- 
tain values in order to limit the 
amount of silica vaporized with the 
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steam. Vaporization of silica with the 
steam is not usually a problem 
where boiler pressures are main- 
tained below 400 psig, but at higher 
pressures unless silica values are 
properly restricted, a siliceous type 
of scale may be deposited on the 
heating surfaces and turbine blades. 
Therefore, it is quite possible to find 
a plant operating with an apparent- 
ly high blowdown rate even though 
ABMA limits might permit higher 
solids or the use of an antifoam 
agent might permit a very high 
total solids content before carryover 
occurred. 


Other Influences 


Other chemical factors which fre- 
quently limit the final percentage of 
blowdown are alkalinity and sus- 
pended solids. Both items effect the 
boiler water limits which are estab- 
lished as the control must meet the 
two objectives of producing pure 
steam and maintaining clean heat 
transfer surfaces. In addition, many 
mechanical factors influence the 
total solids concentrations which can 
be carried safely. These include 
boiler design, rating, water level, 
load characteristics, and whether 
water level and load are relatively 
constant or subject to extremely 
rapid variation. 


Manual Blowdown 


There are two principal types of 
boiler blowdown — intermittent 
manual and continuous. Manual or 
sludge blowdown is required regard- 
less of whether or not continuous 
blowdown also is used. The take off 
point usually is located at the lowest 
part of the boiler so that part of the 
suspended solids or sludge, which 
generally is more concentrated in 
the lower parts of the boiler, will 
be removed in addition to the low- 
ering of the dissolved solids con- 
centration. At most plants two or 
more short manual blowdowns per 
day will provide proper sludge re- 
moval. However, when the feed- 
water is exceptionally pure, such as 
water from an evaporator, or where 
condensate returns are a high per- 
centage of the feed, blowdown can 
be employed less frequently as very 
little sludge is formed. 

If continuous blowdown is not in- 
stalled, manual blowdown must be 
used whenever dissolved or suspend- 
ed solids approach or exceed pre- 
determined limits. In practice, the 
valve of the manual blowdown con- 
nection is opened periodically in 
accordance with an operating sched- 
ule or chemical control tests. From 
the standpoint of control, economy, 
and results, frequent short blows are 
preferred to infrequent lengthy 
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blows. This is particularly true when 
the suspended solids content of the 
water is appreciable. With frequent 
short blows, a more uniform con- 
centration of the boiler water is 
maintained, and in general, a smaller 
quantity of water is blown down 
because of the better control. How- 
ever, some plants find it is undesir- 
able from an operating standpoint to 
blow down a boiler manually with 
sufficient frequency to properly con- 
trol concentrations, especially if the 
feedwater is high in solids content. 


Continuous Blowdown 


Continuous blowdown, as the name 
implies, is the continuous removal 
of concentrated water from the boil- 
er. It offers many advantages not 
provided by the use of manual blow- 
down alone and may be considered 
an extension of the practice of fre- 
quent short blows. In actual plant 
practice, periodic adjustments are 
made in the setting of the control 
valve when test results indicate an 
increase or decrease in the boiler 
blowdown rate is required. Thus, 
close control of boiler water con- 
centrations always is maintained. 

Another important advantage of 
continuous blowdown is that heat 
recovery is possible. With the use of 
an efficient heat exchange unit, the 


only heat loss is the terminal differ- 
ence between the temperatures of 
the incoming cooling water and the 
blowdown water being discharged to 
the sewer. This terminal difference 
usually amounts to about 20 F. 


Flash Tanks 


Using a flash tank prior to the 
exchanger, so that part (see Fig. 1) 
of the boiler water can flash into 
steam at the lower pressure, will 
further increase the economy which 
can be realized with continuous 
blowdown heat recovery systems. 
The resulting low pressure steam 
can be used quite readily for process, 
heating, or as is the usual case, for 
direct introduction into the feed- 
water heater as shown in Fig. 2. 
Furthermore, since a considerable 
portion of the heat recoverable from 
the boiler blowdown is contained 
in the amount of flash steam ob- 
tained, a smaller heat exchanger 
can be used thereby providing a 
definite saving in initial cost. 


Savings With Heat Recovery 


Table 1 illustrates typical calcula- 
tions for determining the savings 
which can be achieved with a low 
pressure flash tank-heat exchanger 
type system. It should be noted, 
however, that the installation of re- 


Fig. 2—Flash tonk-exchanger type continuous blowdown heat recovery system. 
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Evaporation 

Boiler pressure 

Feedwater temperature 
Makeup water temperature 
Rate of blowdown 

Boiler efficiency 

Fuel 


Feedwater 


Feedwater 


Blowdown 


be calculated from the formula: — 


Where H» 
Ve 
% flashed steam = 


Flashed steam available at 5 psig = 
Total heat of flashed steam at 5 psig = 
Heat in 70 F makeup water = 
Heat savings in flashed steam = 


Heat recovery 


Then at a boiler efficiency of 77 percent 


TABLE 1 — CALCULATIONS FOR DETERMINING POTENTIAL SAVINGS 
WHEN USING HEAT RECOVERY EQUIPMENT 
WITH CONTINUOUS BLOWDOWN SYSTEMS 


Basis --- 1 day 


When employing a flash tank at § psig, the quantity of 5 psig steam available may 


He — He 
% flashed steam = ————— 


== Heat of liquid at boiler pressure, Btu per Ib 
Ht = Heat of liquid at flash pressure, Btu per Ib 
== Latent heat of vaporization at flash pressure, Btu per |b 


350.8 — 196 


960 


128,000 Ib X 0.161 == 20,600 Ib 
1156 Btu per Ib 
38 Btu per Ib 
1118 Btu per Ib 20,600 Ib = 23,030,000 Btu 


Drain water from the flash tonk passes through the heat exchanger and discharges to 
the sewer. It is assumed that the temperature of the water leaving the exchanger is 
20 F above the incoming mokeup water or 90 F. 


Heat of liquid at 5 psig = 196 Btu per Ib 
Heat of liquid at 90 F 


Savings from heat exchanger = 128,000 Ib X 0.839 138 Btu per Ib = 14,820,000 Btu 
Total heat savings == 23,030,000 Btu +- 14,820,000 Btu = 37,850,000 Btu 


37,850,000 Btu 


2,000,000 Ib steam 
175 psig 
200 F (live steom) 
70 F 
6.0 percent 
77 percent 
Oil, 18,000 Btu per Ib at 6¢ per goal 
Steam plus blowdown 
2,000,000 
== 2,128,000 Ib 
0.94 


128,000 Ib 


100 
Ve 


100 = 16.1 


= 58 Btu per Ib 
== 138 Btu per lb 





Oil Sovings = 


2730 Ib oil 
Daily Savings = 


7.5 Ib per gal 





18,000 Btu per Ib oil X 0.77 


= 364 gal at 6¢ per gal = $21.84 


= 2730 Ib oil 








covery equipment is of value only 
when the low pressure steam or heat 
recovered from the blowdown water 
can be utilized for increasing the 
feedwater temperature. If an excess 
supply of exhaust or low pressure 
steam is already available, there 
would be no savings and installation 
of heat recovery equipment would 
not be justified. 

Other applications of continuous 
blowdown water and methods of re- 
covering the heat from this water 
also are practiced. Under certain 
conditions, there are advantages in 
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recirculating blowdown water to hot 
process softeners. In other instances, 
a small amount of the blowdown 
water can be returned to the feed- 
water heater for the purpose of 
elevating the feedwater pH value. 
This decreases the possibility of 
corrosion in the feed lines. 


Blowdown Equipment 


Manual blowdown equipment is 
considered a part of the boiler and 
is installed along with the unit. Such 
facilities generally consist of a take 
off line, a quick opening valve, and 
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a shutoff valve. The take off line 
always is located in the lowest part 
of the boiler to permit proper drain- 
ing of the unit and because it is 
anticipated the greatest concentra- 
tion of sludge will form at this point. 
Water tube boilers generally have 
several blowoff connections, with 
one or more being installed under 
the mud drum and the others at 
various headers. Blowdown connec- 
tions on the headers are principally 
for removing suspended solids which 
may accumulate at these sections of 
the boiler and impede circulation. 
Usually, the manufacturer will stip- 
ulate certain restrictions in the blow- 
down of these water wall headers, 
and in all instances, these recom- 
mendations must be followed. 


Deconcentrators 


Some plants find the application 
of a deconcentrator in the blowdown 
system is advantageous. Essentially, 
a deconcentrator is a cylindrical tank 
with special baffling which effects 
settling of the suspended solids and 
produces a clarified water that can 
be returned to the boiler. Blowdown 
from the deconcentrator contains a 
higher percentage of suspended sol- 
ids than the normal boiler blow- 
down, but the dissolved solids con- 
tent and alkalinity are not affected. 
Theoretically, using deconcentrators 
should be of value in plants ‘where 
excessive suspended solids content 
or sludge develops. In actual plant 
practice, however, they can be rec- 
ommended only on rare occasions 
since installation of softening equip- 
ment can be justified quite readily 
for most conditions of this type. 


Surface Blowdown 


Surface blowdown is the term 
generally applied to systems where 
the take off line is located slightly 
below the working water level. The 
purpose of this arrangement is to 
skim sediment and oil from the sur- 
face of the water, and frequently the 
inlet end of the take off line may be 
equipped with a funnel or similar 
device to make the installation more 
effective. A further refinement of 
this idea involves the application of 
a floating trough which is designed 
to remove water at a point close to 
the boiling surface regardless of any 
variations in water level in the 
boiler. Skimming devices, in general, 
have not found wide application in 
stationary plants, but are fairly com- 
mon in marine practice. 

Continuous blowdown facilities, 
including heat recovery equipment, 
usually are considered boiler auxil- 
iaries although some manufacturers 
now install the internal collection 
pipe or at least make provision for 
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Fig. 3—Typical arrangement of the continuous blowdown take off and chemical feed lines for a four drum steam generator. 


it. The exact location of the take off 
line within the boiler depends main- 
ly upon the water circulation cir- 
cuits which are involved, as the con- 
tinuous blowdown system should as- 
sure the removal of the most con- 
centrated water from the boiler. 
Furthermore, _ short-circuiting of 
boiler feedwater or chemical feed 
solution into the take off line must 
be avoided to assure proper results. 


Figs. 3 and 4 illustrate the methods 
of installation for two typical boiler 
designs. Generally, the take off line 
is located approximately two inches 
below low water level, although in 
certain boilers it may be located 
close to the bottom of the drum at 
a point where the most concentrated 
water forms. Of course, the size of 
the lines and control valve depends 
upon the feedwater characteristics, 
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Fig. 4—Feedwater, continuous blowdown, and chemical lines for two drum unit. 
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the quantity of blowdown required, 
and the boiler rating. 


Blowdown Control 


While the blowdown must prevent 
the boiler water concentrations from 
exceeding certain limits, it is equally 
important to avoid excessive blow- 
down because of the heat units that 
are wasted as well as the additional 
chemical treatment which is re- 
quired to react with the increased 
feedwater volume. Therefore, a sys- 
tem of control must be established 
not only to maintain blowdown with- 
in determined limits but also to as- 
sure economy of operation. To illus- 
trate, Table 2 shows the amount of 
heat saved when assuming a reduc- 
tion in the rate of blowdown from 6 
percent to 2.5 percent 


Control Tests 


Maintaining an economical blow- 
down rate, however, requires the 
performance of suitable boiler water 
tests which will provide a constant 
check on concentrations developing 
in the boiler water. Regardless of 
the factor limiting the boiler water 
concentrations, control usually is 
based on the content of total solids 
(determined gravimetrically), dis- 
solved solids (measured by specific 
conductance), chloride, sulfate, sili- 
ca, or alkalinity in the boiler water 
or any combination of these tests. 

While determinations of the total 
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obtained and tested gravimetrically 
for dissolved solids content. These 
results then can be correlated with 
the neutralized or corrected specific 
conductance of the samples and the 
day average factor calculated. 


Sulfate, Silica, and Alkalinity 


175 psig Sulfate, silica, and alkalinity con- 
200 F (live steam used) tent can be used for blowdown con- 
70 F trol under those circumstances 
iO sew where they are factors which limit 
58 cunt the boiler water concentrations that 
77 percent may be safely tolerated. Usually, 
Oil, 18,000 Btu per Ib ot b¢ per gol however, these determinations are 
acid the Mewdewn not suitable for calculating the blow- 
2,128,000 Ib down rate since both sulfate and 
2,051,000 Ib silica may be removed from solu- 
77,000 Ib tion as scale. The use of sodium sul- 
350.8 Btu per Ib fite will increase the sulfate content 
38.0 Btu per Ib of the boiler water, and alkalinity 
312.8 Btu per Ib generally is affected by either vari- 
; able softener balances or by the in- 
Total heat sovings = 77,000 lb 312.8 Btu per Ib = 24,086,000 Btu ternal treatment employed. All 
24,086,000 Btu these conditions prevent accurate 

determination of the relationship 
between feedwater and boiler water 
concentrations which is the basis for 
calculation of the rate of blowdown. 


TABLE 2— CALCULATIONS FOR DETERMINING POTENTIAL SAVINGS 
WITH REDUCTION IN BLOWDOWN PERCENTAGE 


o 
= 
o 


Evaporation 

Boiler pressure 

Feedwater temperature 

Makeup woter temperature 
Present rate of blowdown 
Optimum rate of blowdown 

Boiler efficiency 

Fuel 

Feedwater 

Feedwater at 6 percent blowdown 
Feedwater at 2.5 percent blowdown 
Savings in boiler feedwater 

Heat of liquid at boiler pressure 
Heat of liquid at 70 F 

Heat savings 


2,000,000 ib steam 


Oil savings = 





= 1738 Ib oil 
18,000 Btu per Ib oil 0.77 


1738 Ib oil 


Daily savings = = 232 gal at 6¢ per gal = $13.92 


7.5 lb per gal 











solids content of the boiler water 
provide an excellent index for con- 
trolling blowdown and usually are 
applicable from a technical stand- 
point, such analyses are rarely em- 
ployed because they require too 
much time and are too difficult for 
a routine control. Furthermore, 
there are objections to the use of the 
total solids test for calculating the 
rate of blowdown. A comparison of 
the total solids content of the boiler 
water with the total solids content 
of the feedwater will not necessarily 
provide an accurate measure of the 
concentration that has taken place 
within the unit because the boiler 
water samples do not show a repre- 
sentative suspended solids content 
or the effects of internal treatment, 
breakdown of bicarbonates and car- 
bonates, and liberation of carbon 
dioxide gas. 


Specific Conductance 


Determinations of the specific con- 
ductance of a boiler water will pro- 
vide an accurate measure of the dis- 
solved solids content and usually can 
be applied to blowdown control with 
considerable advantage. However, 
calculation of the rate of blowdown 
on the basis of the relative specific 
conductance of the feedwater and 
boiler water is not technically cor- 
rect. Not only will specific conduct- 
ance be affected by loss of carbon di- 
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oxide with the steam and the solids 
introduced by internal chemical 
treatment, but the respective values 
for dilute solutions such das* feed- 
water and concentrated solutions 
such as boiler water cannot be com- 
pared directly. 

Specific conductance is caused by 
ionization of the various salts pres- 
ent in the sample. In dilute solu- 
tions, ionization increases and great- 
er specific conductance results. In 
more concentrated solutions, ioniza- 
tion is repressed and specific con- 
ductance decreases per part of salt 
present. This effect is illustrated by 
the fact that the solids content of 
very dilute solutions such as con- 
densate may be calculated by using 
a factor of 0.5 to 0.6 ppm of dissolved 
solids per micromho of specific con- 
ductance. In more concentrated so- 
lutions, such as boiler water, the 
factor will vary between the limits 
of 0.6 and 1.1 ppm of dissolved 
solids per micromho of specific 
conductance. 

If gallic acid is employed to neu- 
tralize the phenolphthalein alkalini- 
ty, the specific conductance multi- 
plied by the factor 1.0 will give a very 
close approximation of the actual 
dissolved solids content of the boiler 
water. In order to obtain the exact 
factor for any particular plant, a 
suitable number of representative 
samples of boiler water should be 
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Chloride Tests 


Chloride determinations can be 
used not only for blowdown control 
but also for calculating blowdown 
rate provided the chloride concen- 
tration of the feedwater is sufficient 
to permit accurate measurement. 
Since chloride is not subject to pre- 
cipitation in the boiler water, per- 
cent blowdown can be calculated di- 
rectly by dividing the concentration 
in the feedwater by the concentra- 
tion in the boiler water. The chloride 
test is unsuitable for this calculation 
only in those cases where the feed- 
water chloride is quite low, say in 
the range of 0.5 to 1.0 ppm. In this 
range a slight analytical error in 
determining feedwater chloride con- 
tent will cause an appreciable er- 
ror in calculated blowdown rate. 


Conclusion 


Maintaining boiler water concen- 
trations consistently at the optimum 
value provides many benefits for any 
plant. Such control assures the pro- 
duction of pure steam and keeps 
heat transfer surfaces free of scale 
and other objectionable deposits. 
Since boiler blowdown is a very im- 
portant part of this function, all 
chemical, mechanical, and economic 
factors bearing on the problem must 
receive careful study when estab- 
lishing the proper basis for blow- 
down control. Appreciable savings 
in fuel and water consumption can 
be accomplished either by the ap- 
plication of proper chemical treat- 
ment methods or by the installation 
of heat recovery equipment. 
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Since trailer-trains tend to cut in 
on turns, their ability to approx- 
imate the tractor's path deter- 
mines minimum width for aisles. 


How Trailability Determines 
Tractor-Trailer Aisle Widths 


JOHN J. SICHMAN 
Assistant Chief Engineer 
Mercury Manufacturing Co. 


AISLE WIDTH is an important con- 

sideration when selecting trac- 
tor-trailer systems. The trailer 
train’s ability to approximate the 
initial path of a tractor is the de- 
termining factor in establishing the 
minimum aisle width required for 
turns. This trailability is dependent 
upon the position of the trailer’s 
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fixed wheels relative to the articu- 
late points of the couplers. 

Basically, there are three types of 
industrial trailers. Each gets its 
name from the wheel suspension 
used to steer it. 

The caster-wheel steer trailer, 
developed from the caster-wheel 
hand truck, consists of a platform 
mounted on four wheels. Its front 
wheels are mounted in swivel caster 
assemblies, and the rear wheels are 
mounted on a fixed axle. The rear 
wheels are usually larger than the 
caster wheels and carry the bulk of 
the load. 

This type of trailer turns by 
swiveling on its front caster wheels 
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and pivoting about a vertical axis 
whose location changes from a po- 
sition midway between the fixed 
rear wheels, as when the trailer is 
turned by hand, to a position along 
the centerline of the fixed axle 
where it is coincident with an in- 
stantaneous center, as when it tracks 
at a minimum turning radius of the 
train as shown in Fig. 1. 

Caster-wheel steer trailers are 
moved easily by hand and can be 
turned in very confined spaces. In 
addition, a train made up of these 
trailers will trail accurately. These 
qualifications make them very suit- 
able for all-purpose work. 

The second kind of trailer, the 
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Fig. 1—Caster-wheel trailers turn on instantaneous 
centers determined by the location of the fixed axle. 


fifth-wheel steer type, generally 
has four equal-sized wheels. Its 
front steering wheels are attached 
to the platform by a fifth wheel sim- 
ilar to that on a farm or dray wagon. 
It is particularly well suited for 
heavy loads and the hardest types of 
service. 

However, a train of fifth-wheel 


trailers will not trail as accurately 
as a train of caster-wheel trailers, 
and is not reversible. In addition, 
these trailers are hard to turn by 


hand in confined areas. They are 
difficult to back up with a tractor 
because double pivot points are in- 
volved. A special application of the 
fifth-wheel steering mechanism to 
both ends of the trailer, known as 
a double fifth-wheel, makes this 
type of trailer reversible. 

The third type, the four-wheel 
steer trailer, has all four wheels ar- 
ranged to steer simultaneously. This 
type of trailer is often a further 
adaptation of a double fifth-wheel 
type, namely, two fifth-wheel steer- 
ing assemblies connected by cross 
bars. In some designs four wheel 
steering is accomplished through 
use of knuckle mounted wheels. 

Four-wheel steer trailers are ex- 
cellent where accurate trailing is 
absolutely essential. They are ex- 
tremely difficult to maneuver by 
hand, however, and require con- 
siderable space in which to turn. 
As a result, they are not often used. 


Factors Affecting Trailability 


An analysis of the steering action 
of a caster-wheel trailer, as a typi- 
cal consideration, will illustrate the 
relationship between wheel position 
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and trailability. If the fixed wheels 
were located midway between the 
articulate points of the couplers, the 
trailer would move in such a manner 
that every articulate point would 
follow the path of the turning arc and 
would always be equally distant 
from the theoretical vertical axis 
running through the middle of the 
fixed axle. In theory, a trailer con- 
structed in this manner would trail 
perfectly. In practice, however, such 
an arrangement is susceptible to 
whipping actions caused by the nor- 
mal side motions of the tractor. 

The tendency to whip can be 
easily understood if the trailer is 
considered as a lever pivoted on the 
centerline of the fixed axle. As 
shown in Fig. 2, the displacement 
of the trailer’s front coupler, caused 
by side motion of the tractor, would 
be transmitted to the next trailer 
in equal magnitude if the pivot point 
were located midway between the 
front and rear couplers. 

Moving the fixed wheels forward 
would tend to magnify the side 
motion transmitted to the next 
trailer, while moving the fixed 
wheels rearward diminishes it. 

Unfortunately, any gain in the 
trailer’s ability to counteract whip- 
ping is accomplished at the expense 
of trailability. Because the center- 
line of the fixed axle no longer 
passes through the center point of 
the turning arc, a train made up of 
trailers whose fixed axles are lo- 
cated to the rear of the center of 
the platform will not follow the curve 
accurately. The trailers cut in a 
trifle as they trail and have separate 
paths and separate pivot points. 
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Fig. 2—Drawing shows how location of the fixed 
axle influences the magnitude of trailer whipping. 


Thus, the turning path resembles 
a parabola, as shown in Fig. 4, and 
the pivot point is now an instan- 
taneous center. 

With this constant trailing error 
or deviation, the extra aisle width 
needed for turning is further de- 
termined by the number of trailers, 
since longer trains require addition- 
al width. A train of five to six 
trailers has been found to offer 
optimum load-carrying capacities 
without requiring uneconomically 
large aisle widths. Also, aisles are 
not seriously tied up as they would 
be if more trailers were used. 


Location of Wheels 


Experience has shown that rea- 
sonably accurate trailing without 
whipping can be achieved if the 
fixed wheels are located approxi- 
mately one-third of the deck length 
from the rear of the trailer. The 
location of the free-swiveling cas- 
ters has no bearing on trailing of the 
vehicle and little or no effect on 
whipping. However, their location 
does affect the gradability and sta- 
bility of the trailer. If the king pins 
of the casters are located about one- 
sixth of the deck length from the 
front of the trailer, gradability and 
stability will be good. 

With the fixed and caster wheels 
in the positions indicated, the rear 
wheels will carry approximately 
two-thirds of the load. This is one 
of the reasons why the caster wheels 
are smaller than the fixed wheels. 

The one-third and one-sixth deck 
length proportions are easily main- 
tained on trailers up to nine feet in 
length. On longer trailers, these 
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36 X 108 in. Trailers 
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Number of Trailers in Train 


proportions must be varied to favor 
grade clearance and to avoid highly- 
concentrated frame stresses. Inter- 
ference with stake pockets and spe- 
cial trailer applications are other 
reasons for deviating from the op- 
timum proportions. 
Determining Aisle Widths 

Because industrial trailers are 
designed to effect a compromise be- 
tween trailability and whipping, 
their turning points — instantaneous 
centers with constantly-changing 
paths — are difficult to lay out on 
paper. Tests run on actual equip- 
ment, or scale models, offer the 
quickest, easiest, and most accurate 
methods for determining tracking 
paths and aisle-width dimensions. 


Fig. 4—Poaths traversed by caster-wheel trailers 
when turning. Table lists required aisle widths. 
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Train of four-wheel steer trailers. Cross bars con- 
necting the two fifth wheel assembiles can be seen. 


Fig. 3—Chart for determining minimum intersecting 


Typical test results, based on a 41 
x 72 in. three-wheel, short-turning 
radius tractor towing a train of six, 
36 x 72 in. caster-wheel trailers are 
tabulated in Figs. 4 and 5. The tabu- 
lated values provide for sufficient 
clearance. 

Beyond a certain number of 
trailers, aisle-width dimensions re- 
main the same for all practical pur- 
poses. This results from the fact that 
the maximum turning angle of the 
trailer couplers is reached after a 
certain number of trailer turns and 
the remaining vehicles in the train 
therefore must follow a relatively 
fixed path. 

Curves compiled by manufactur- 
ers are useful in determining aisle- 
width dimensions when trailer sizes 
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aisie widths needed for varying trailer-train sizes. 


and wheel suspension are known. 
The curves in Fig. 3 give recom- 
mended minimum intersecting aisle- 
width dimensions for trains of 
caster-wheel trailers, equipped with 
safety self-couplers, whose fixed 
axles are one-third of the deck 
length from the rear of each trailer. 

As an example, a train of eight 36 
x 96 in. trailers would require about 
11% ft aisle widths. One foot should 
be added to this figure to allow 
proper clearance for this train. The 
recommended dimension, therefore, 
would be 12% ft. To find the re- 
quired aisle dimension for trailer 
widths not shown, find intersecting 
aisles for trailers of the same length 
and add or subtract the difference in 
the widths of the trailers. 





No of 
Trailers: my 




















Fig. 5—Minimum distance trom wall required by 
caster-wheel steer trailers making a 180 degree turn. 
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Pittsburgh Consolidation Coal Co 


Exterior view of Georgetown Preparation Plant showing loading facilities at right and raw coal conveyor at left. 


Electric Drives 
Control Coal Feed to Dryers 


Screw-feed conveyors, assisted by all-electric, adjustable-speed 
drives, carry fine coal from storage bins to flash dryers in 


preparation process at Hanna's ultra-modern Georgetown Plant. 


C. E. HUGUS 
Supervisor of Mining Applications 
Reliance Electric & Engineering Company 


TOPSIDE mining techniques have 

shown tremendous progress 
with respect to development of new 
machines and improvement of exist- 
ing equipment. Numerous examples 
of how the coal industry is taking 
advantage of mechanized techniques 
in their above ground operations 
can be seen in the ultra-modern 
Georgetown Preparation Plant of 
Hanna Coal Company, a division of 
Pittsburgh Consolidation Coal Com- 
pany. Built near Cadiz, Ohio in 1951, 
it is the largest and most modern 
commercial coal preparation plant of 
its type in the world. This plant han- 
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dies as much as 1500 tons of raw 
coal per hour to produce 1275 tons 
of washed, dried, and sized coal. 

The Georgetown Plant is designed 
to process each particular size of 
coal in the type of equipment best 
adapted to the job. Three separate, 
independently controlled and oper- 
ated circuits for processing 0 x %4 
inch, % x 1% inch, and 1% x 7 inch 
coal have been engineered into an 
integrated, smooth-functioning in- 
stallation that turns out coal in vir- 
tually any commercial size or com- 
bination of sizes desired. 

Of particular interest in coal prep- 


aration plants, from the electrical 
viewpoint, is the steadily increasing 
application of adjustable-speed 
drives—especially for various types 
of conveyor equipment. In the 
Georgetown plant, the all-electric 
drives for operating four, 11-foot 
screw-feed conveyors in the 0 x % 
inch circuit play an important part 
in the cleaning, drying, and sizing 
of the coal. 


Fine Coal Circuit 


Capacity of the 0 x % inch wash- 
ing-and-drying circuit totals 300 
tons of raw coal per hour. The % 
inch size is screened from the run- 
of-mine coal by flushing through 
secundary sizing screens with wa- 
ter, using up to 4000 gpm when 
necessary. It is discharged into a 
raw coal settling tank, where it sinks 
to the bottom and is picked up by 
six drag conveyors. After being de- 
watered, it is divided into equal 
parts to feed 31 Diester cleaning 
units. 

The clean coal, after passing 
through a settling tank which re- 
duces excess water by gravitation, is 
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fed into six Reineveld dryers. It 
enters the dryers at the top and is 
picked up by drums spinning at 750 
rpm. The centrifugal force throws 
the water through the coal and 
through a perforated basket, and the 
coal drops to the bottom. Moisture 
in the coal is reduced from 25 to 
about 8 percent. 

The coal is then collected in four 
100-ton bins. Screw-feed conveyors, 
installed at the bottom of the bins, 
pick up the coal and convey it to 
four Raymond flash dryers which 
further reduce moisture content. In 
order to maintain a uniform prod- 
uct, the rate of feed into the flash 
dryers is varied to meet temperature 
conditions. Adjustable-speed gear- 
motor drives, used on the screw- 
feed conveyors, permit the operator 
to adjust the conveyor speed from 
the dryer control panel. 

In the flash dryer, tempered flue 
gases (from two Bigelow-Liptak 
thin-wall furnaces, fired by Firite 
traveling-grate spreader stokers) 
carry the coal upward through 30- 
foot drying columns at a rate of ap- 
proximately 3000 fpm. The water in 
the coal is instantly evaporated. 

The vapor and coal then enter a 
cone-shaped “cyclone”, and are 
mixed at high speed. The coal is 
thrown to the sides and drops onto 
a conveyor belt leading to a 100-ton 
blending bin above the loading 
tracks. The coal leaves the flash 
dryers with approximately 2% per- 
cent surface moisture—the maxi- 
mum dryness possible without cre- 
ating excessive dustiness. Mean- 


Reliance Electric & Engr. Co. 


Speed indicators and controls, together with temperature indicators for gas 
flow to flash dryers, are mounted in this centrally loceted operator's panel. 


while, the spent gases move on to 
wet scrubbers where they are de- 
dusted with water sprays and ex- 
hausted to the atmosphere 


All-Electric Drives 


The application of all-electric, in- 
tegrated gearmotor drives to powet 
the conveyors which feed coal to the 
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View shows one of the screw-feed conveyors used to feed 
fine coal from storage bins inte columns of flash dryers. 
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flash dryers exemplifies a trend in 
electrical equipment toward “pack- 
aged power” design. The “power 
packages” are Reliance Electric & 
Engineering Company V-S drives 
having a speed range of 190 to 20 
rpm. Each drive consists of three 
basic components: a 7% hp adjust- 
able-speed gearmotor, a control unit, 


Reliance Blectric & Engr. Oo 


Adjustable-speed gearmotors for screw-feed conveyors are 
shown in background. Control units are in foreground. 
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and a centrally located operator's 
control station. 

The control units are connected 
to the plant’s incoming a-c power 
distribution line, and contain all the 
elements required to provide the de- 
sired operating functions such as 
speed control, starting, and stopping. 
They are completely enclosea, and 
incorporate air filters to keep out 
the dirt and abrasive dust present in 
the air. The frequency of cleaning 
is thereby reduced, and windings 
operate at lower temperatures. 

Maintenance costs on the control 
units have been exceedingly low. 
Operational failures also have been 
low, particularly when the severe 
duty to which these drives have 
been put over the past two years is 
taken into account. This outstand- 
ing performanee may be credited 
not only to the equipment itself, but 
also to the preventative mainte- 
nance program rigorously practiced 
by Hanna’s engineers. 

The control units are factory-as- 
sembled and pre-wired, a factor 
which expedited their installation 


and substantially reduced the 
amount of engineering required. The 
only wiring required at the installa- 
tion site consisted of inter-connect- 
ing the factory-wired control units, 
operator’s stations, and adjustabie- 
speed gearmotors. 

The control stations are conven- 
iently mounted in a single, central- 
ized location. Speed indicators for 
the four drives are panel-mounted 
immediately below temperature in- 
dicators for the gas flow from the 
furnaces to the flash dryers. Rheo- 
stat control knobs for the drives are 
mounted below the console section. 


Speed Control 


Accurate control of speed was an 
important factor favoring selection 
of the all-electric, integrated gear- 
motor type of drive. Drying is ham- 
pered if the coal feed to the dryers 
becomes excessive. Too small a flow, 
on the other hand, may lead to ex-w 
cessive burning. Feed rates vary 
from 10 to 70 tons per hour. The 
speeds selected depend upon the 
blending schedules followed and are 





predetermined on the basis of exper- 
imentation combined with previous 
operating experience. 

From the operational standpoint, 
flexibility ranks as the dominant 
keynote of the drive. The adjust- 
able-speed feature permits the flow 
of coal to be varied during start-up 
of the furnace. As the temperature 
increases, quantity of coal may be 
increased correspondingly. More- 
over, quantity of dryer feed is easily 
adjusted to compensate for changes 
in moisture content of the coal. 

The adjustable-speed feature of 
the drive also provides a relatively 
simple means for adjusting the pro- 
duction schedule of the dryers to 
permit continuous 24-hour opera- 
tion without shutting down the fur- 
naces for lean periods of coal input. 

By providing the flexibility need- 
ed to operate the flash dryers, and 
by providing accurate control of 
speed on a uniform, consistently re- 
petitive basis, the all-electric drives 
have constituted a vital adjunct to 
delivery of a uniform and controlled 
product in this plant. 


Continued Growth in Electrical Manufacturing is Predicted 


OVER 200 LEADERS of the electrical manufacturing in- 

dustry recently met with 600 teachers of social 
studies from throughout the nation at the third session 
of The Industrial Council, held at Rensselaer Polytechnic 
Institute. The objective of this meeting was to achieve a 
wider understanding between the electrical manufactur- 
ing industry and the representatives of education. 

Out of the panel discussions and speeches of the two- 
day session came one major agreement on the part of 
the industry’s spokesmen. All agreed that, although the 
electrical manufacturing industry is getting along in 
years as compared to some industries, its horizons are 
greater than ever. 

The use of electricity in the United States has doubled 
every ten years since 1910, and this goal will again be 
attained by 1960, predicted A. W. Robertson, finance 
chairman of Westinghouse Electric Corp. The amazing 
growth of the electrical industries is largely based upon 
honesty and reliability, he said. 

In discussing the tremendous growth of the electrical 
industries, R. J. Cordiner, president of General-Electric 
Co., stated that the private electric utility industry alone 
is spending $20 billion in the 10 post-war years. The 
average size of large steam turbine purchases has in- 
creased from 50,000 to 125,000 kw. Units as large as 
250,000 kw are currently being built, and we have the 
know-how to build units twice as large whenever they 
are economically justified. 

Experts in power generation, transmission, and dis- 
tribution predict that in the next few decades, such big 
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blocks of power will be needed that the utilities may well 
need individual turbine ratings of a million kilowatts or 
more. 

An outstanding example of growth in electrical man- 
ufacturing is found in the infant electronics industry. In 
1939, production of all electronic equipment amounted 
to $230 million. The industry is now producing at the 
rate of $4.5 billion, and some experts predict that it will 
grow to a $20 billion industry by the 1960's. 

The electrical manufacturing industry as a whole is 
expected to account for 6 percent of the entire national 
production in 1963, as compared with 4.1 percent in 1952 
and only 1.75 in 1925. Industry must be prepared to 
build, install, and service as much electrical equipment 
in the next 10 years as it has in the last 75 years, ac- 
cording to Cordiner. 

“Since the electrical equipment industry owes its very 
existence to the research and engineering achievements 
of its founders and early pioneers, it is not surprising 
that it has continued through the years to put great 
emphasis in fundamental research and development,” 
Cordiner said. It is encouraging to note that electrical 
manufacturing leads all manufacturing industries in in- 
vestment for research and development. 

According to government studies, the national average 
investment in research and development among all 
manufacturing industries amounts to about 2 percent 
of gross sales volume. In comparison, the electrical man- 
ufacturing industry’s average research expenditure is 
more than 6 percent of sales volume. 
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A slow speed diesel engine can be used to drive a higher speed centrifugal pump through step-up gears. 


Centrifugal Pump Drives 


ALMOST ALL FORMS of prime 

movers and sources of power 
have been used for centrifugal pump 
drives. The most common present 
day drives are electric motors. 
Steam turbines, either direct con- 
nected or geared, are also frequent- 
ly applied. Diesel engines, during 
the last few years, have been gain- 
ing in popularity 


Size of Driver 


The power required to drive a 
centrifugal pump from shut-off to 
maximum capacity varies mainly 
with its specific-speed and, to a 
lesser degree, with its individual 
design. In the low specific-speed 
types, the power requirements are 
minimum at shut-off and increase 
to a maximum at or neer maximum 
capacity. Operation at pressure heads 
below normal will result in increas- 
ed power requirement. An overload 
may be imposed on the driver if the 
driver has been selected solely on 
the basis of the power required at 
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normal or design conditions 

On the other hand, the high spe- 
cific-speed types have the reverse 
power requirement. A reduction in 
head results in a reduction in the 
power required. However, in a high 
specific-speed pump, care has to be 
taken to select a driver size suited 
to driving the pump against the 
highest possible operating head 


Steam Turbines 


In a steam turbine having a con- 
stant speed governor, the governo! 
adjusts the position of the steam in- 
let valve until the torque developed 
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by the turbine at governed 
equals the torque required by the 
With wide open throttle and 


constant steam conditions, the torque 


speed 
pump 


that can be developed by the turbine 
is fixed. Should the pump demand 


more torque, the turbine will slow 
down below its governed speed un- 
til its developed torque matches the 
demand torque. Because operation 
at reduced speed will not demage 
the turbine, there is never any dan- 
ger of overloading 

When friction and wear cause in- 
creased leakage through the wear- 
ing rings in units 


turbine driven 





Series of large capacity pumping units driven by a higher speed condensing steam turbine through reduction gearing. 


the pump capacity will be reduced. 
Generally, smaller pumps are not 
checked as carefully as large pumps, 
and the leakage in the smaller units 
can become more pronounced be- 
fore the leakage joint is restored 
to its original clearance. Therefore, 
in smaller steam turbine driven 
units, the turbines are generally se- 
lected for some excess power 
(roughly 5 percent over maximum 
expected loading), while in large 
units, turbines are selected for a 
rating equal to or just slightly in 
excess of the maximum loading. 


Internal Combustion Engines 


Most automotive type engines are 
of the high speed type and have a 
limited life when used for continu- 
ous operation. Medium speed type 
engines have a longer life. The low 
speed type of engines have a very 
long life with a minimum of mainte- 
nance required. 

Internal combustion engines rated 
on the basis of a constant load will 
also carry an overload. Engines rated 
on the basis of maximum developed 
power can be overloaded but such 
operation, if other than momen- 
tary, will generally result in me- 
chanical failure. 


Squirrel Cage Motors 


The squirrel cage motor is the 
simplest type of electric motor and 
is the most commonly used for cen- 
trifugal pump drives. It has a wound 
primary (stator) winding and a 
squirrel cage secondary (rotor) 
winding which takes power from 
the primary winding by transform- 
er action. No electrical connection 
to the rotor is required. Mechanical 
construction permitting, a squirrel 
cage motor can run in either direc- 
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tion and is reversed by reversing 
any two leads of a three phase mo- 
tor or the two leads of single phase 
or two phase motors. 

Squirrel cage motors are made 
in a number of types electrically. 
The common types are: 

(1) Normal torque, normal start- 
ing current (NEMA Class A) 
(2) Normal torque, low starting 
current (NEMA Class B) 

(3) High starting torque, low 


starting current (NEMA Class C) 
(4) High starting torque, high 
slip (NEMA Class D) 
In addition there are two special 
types, (a) low torque, normal start- 
ing current, and (b) low torque, 
low starting current. Besides single 
speed motors, multi-speed motors, 
category (5), are available from 
many manufacturers. 
Centrifugal pumps do not require 
the use of a motor having a high 
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starting torque so types (3) and 
(4) do not find a field of applica- 
tion for centrifugal pump drives. 

Multi-speed motors are offered in 
the constant horsepower type and 
in both the constant torque and 
variable torque types. As the power 
in a centrifugal pump varies as the 
cube of the speed, the torque varies 
as the square of the speed. The 
variable torque type of multi-speed 
motor is therefore most suitable for 
centrifugal pump drive. 

For most centrifugal pump appli- 
cations constant speed motors are 
used. The normal torque squirrel 
cage motors, both of the normal and 
low starting current types, are the 
most common. These are the gen- 
eral purpose types in open frame 
horizontal designs. The normal 
torque, low starting current types 
were formerly used primarily when 
full voltage starting was employed. 
They were more expensive than the 
normal torque, normal starting cur- 
rent type. This price differential no 
longer exists and the motor manu- 
facturers are discontinuing the 
normal torque, normal starting cur- 
rent type making their standard in- 
stead the normal torque, low start- 
ing current type. 


Slip Ring Motor 


The major field of application of 
slip ring motors is for installations 
where variable speed is necessary. 
The resistors used for speed control 
must dissipate the heat resulting 
from the flow of current through 
them. The commercial form of speed 
control cuts the resistance into the 
rotor circuit in steps so the result- 
ing speed change is also in steps. 
Thus, when fine adjustments of 
speed are required, it is necessary 
to obtain a control with a large 
number of contact points or to use 
a liquid slip regulator. Where very 
fine adjustment of speed is needed, 
the hydraulic and magnetic drives 
are finding more application. 

One of the major advantages of 
the slip-ring motor lies in its start- 
ing characteristics. With proper re- 
sistance in the rotor circuit, the 
current demand throughout the en- 
tire starting period can be kept very 
low. For example, on starting, it can 
deliver rated torque without draw- 
ing more than rated current from 
the line. This feature makes the 
motor very desirable if it is to be 
operated on a limited power supply 
or if the size of the supply line is 
limited. 

The general purpose type of di- 
rect-current motor is not suitable 
for centrifugal pump drive as the 
full load speed of such motors may 


Variable speed magnetic transmission connects constant speed motor to pump. 
Efficiency of drive is nearly proportional to operating speed and full load speed. 


Water works often employ dual drives. This pump is normally electric 
motor driven. The gasoline engine driver is used in event of power failure. 


Gasoline engines are generally preferred as drivers for fire pumps or other 
applications where mobility of the unit is an important consideration. 
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Selection of motor enclosure is important when a motor-driven 
unit is subjected to dripping liquids in a damp and dirty location. 


be 5 to 7% percent above or below 
their rated speeds. If the actual 
speed of the motor is below the 
rated speed, the pump will not op- 
erate at its given conditions. If the 


actual speed of the motor is above 
its rating, the pump will deliver ex- 
cess head or capacity with the in- 
creased power requirements pos- 
sibly imposing a dangerous overload 


a 


In the smaller range of sizes, direct-coupled motor-mounted 
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on the motor. For centrifugal pump 
drives, d-c motors must be specially 
designed. A design should be fur- 
nished by the motor manufacturer 
which will have a full load speed 
within + 3 percent of the rated 
full load speed of the motor. 


Single Phase Motors 


Single phase alternating current 
motors are available in the split 
phase, series (universal), repulsion- 
induction, and capacitor types. 
Generally, for centrifugal pump 
drive, either the repulsion-induc- 
tion or capacitor type is suitable. 


Enclosures 


Horizontal motors having open or 
drip proof frames with standard in- 
sulation are satisfactory for most 
centrifugal pump applications. Ex- 
cept for large horsepower sizes, for 
which pedestal type sleeve bearings 
are used, the mechanical construc- 
tion has anti-friction or sleeve bear- 
ings supported by brackets attached 
to both sides of the frame. 

In many applications, the open 
frame motor is not suitable and a 
special enclosure is necessary. The 
frame designs and modifications 
quite commonly needed are drip- 
proof, splash-proof, totally enclosed, 
self-ventilated or fan-cooled. 

Motors installed in damp locations 
on machines which are not fre- 


centrifugal pumps are finding increasingly wide acceptance. 
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Municipal water works rely almost entirely on electric motor-driven centrif- 
ugal pumps (as shown) to provide reliable round-the-clock pumping service. 


quently used can become damp, es- 
pecially in cold weather, with re- 
sulting damage to the motors. Larg- 
er motors under these conditions 
are often protected by installing 
electric space heater elements which 
can be turned on when the motor 
is not in operation keeping the mo- 
tor warm and dry. 


Variable Speed Operation 


Since the operating conditions of 
a centrifugal pump are determined 
by the intersection of its head ca- 
pacity curve with the system head 
curve, the only means available to 
vary the operating conditions is the 
alteration of the system head curve 
by means of throttling, if the pump 
is operating at constant speed. In 
many cases it may be more prac- 
tical, and certainly more economical, 
to change the intersection point re- 
ferred to above by varying the op- 
erating speed and hence the head 
capacity curve of the pump. 

Many factors enter into the evalu- 
ation of the most economical method 
of operation under such conditions. 
For one thing, not all variable 
speed drivers are equally efficient 
Considerable saving in power can 
be made by varying the speed of a 
steam turbine or an internal com- 


bustion engine drive. Slip ring mo- 
tors and hydraulic and magnetic 
transmissions have efficiencies that 
vary practically proportionally to 
the rate of their operating speed and 
full load speed. Variable speed op- 


eration with these latter devices 
does not produce anywhere near the 
saving in power input as would be 
indicated by the reduction in pump 
power. In evaluation, care should 
be taken to consider the actual sav- 
ing in along 
with the increased cost of the vari- 


power consumption 


able speed drive over a constant 
speed drive installation 


Variable Speed Drives 


The choice of drivers suitable to 
variable speed operation is quite 
wide. Besides stearn turbines, gaso- 
line or diesel engines, it is possible 
to use slip ring wound rotor mo- 
tors or, in certain cases, d-c elec- 
tric motors. Even when synchro- 
nous or squirrel cage induction mo- 
tors must be used, it is possible to 
apply a variable speed transmission 
such as the hydraulic or magnetic 
transmission. For the smaller pow- 
er units, the mechanical variable 
speed devices using variable pitch 
sheaves and V-belts are applicable 


Dual Drives 


A dual driven pump is one which 
can be driven by either one of two 
installed drivers. Generally, the two 
drivers are of different types; one 
being for regular use and the sec- 
ond being a standby. An example 
of one economical use of dual drives 
is an installation where a noncon- 
densing steam turbine is run during 
the winter months when the ex- 


haust steam is needed for plant 
heating and an electric motor oper- 
ates the pump during the rest of 


the year 


Cross-section of a totally-enciosed, fan-cooled motor shows how the casing 
of the motor is cooled by air stream blown along it by the built-in fan. 
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gas through valves and gauges in a 
manner that permits the removal or 
replacement of any one cylinder at 
any time. It is of great advantage 
that each cylinder is connected 
separately and can be removed or 
installed at any time during the test 
without disturbing the test pro- 
cedure of the remaining cylinders 
mounted on the same test stand. 

The high pressure phase of the 
problem was solved by inter-con- 
necting nitrogen gas with a closed 
hydraulic system. A control system, 
actuated by solenoid valves and 
mercury switches, returns the oil to 
storage and delivery tanks for use 
in the next compression cycle. This 
method eliminates refilling and 
waste and simplifies the operation 
and maintenance of the system. In 
this manner it is possible for all 
testing operations to be conducted by 
one person. 


The author adjusts equipment for high pressure testing of pneumatic cylinders. Operation 


The cylinders are placed in the 
test stand, pre-set and locked into 
place at a comparatively low pres- 

* * . sure. The operator makes sure that 
Simp e Unit oO ves High all cylinders are properly seated, 
then applies the high pressure. 
° The high pressure leakage test is 
Pressure Testing Problems 272 32's 2's: 
Ine? ders, after they are mounted in the 
test stand, to a pressure of 3200 psi 
for five minutes. If leakage is pres- 
ent, the cylinder is removed from the 
stand and the cause of leakage de- 
CLAYTON H. PROPPER termined and corrected. 
Chief Engineer 
Herman Machine & Tool Co. 


HIGH PRESSURE PNEUMATIC : i 


testing has always presented a ; : 7 
problems to industry. This type of pee ’ @5 a 
testing equipment nearly always in- 2 / y - 
volves high cost, consumes large ef a . / Yo - , 


areas of factory space, and in many - 


cases is not as efficient and safe a = ] 
as desired or required. ys 3 
The Herman Machine & Tool Co., 
faced with these problems, de- 
signed and built its own special 
testing equipment which combines 
simplicity and effectiveness with low 
cost of operation and minimum of 
maintenance. 
Testing equipment consists of a 
suitable steel stand having a Plexi- 
glass covered inclosure in which the 
cylinders are placed for pressure 
and leakage tests (up to 10,000 psi). 
Each cylinder is individually con- 
nected with a supply of nitrogen 


Side view shows test stand, vaives, 
gouges and nitrogen gas container. 





Wherever Drip, 
Splash or Squeeze-out 


Is a Problem 


Use SUNTAC 


Suntac Oils stay put, leave no gummy residue. They are 


ideal for lubricating gears, sprockets, chains, cables, 
couplings, linkages and bearings where throw-off must 
be avoided. Call your nearest Sun office or write 
SUN OIL COMPANY, Philadelphia 3, Pa., Dept. IP-3 


INDUSTRIAL PRODUCTS DEPARTMENT 
UNOCU 
SUN OIL COMPANY ® 


PHILADELPHIA 3, PA. + SUN OIL COMPANY LTD., TORONTO & MONTREAL 
Circle 537 on Reply Cord for more dota 
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Announcing NEW 


ECON MITIGATE Cartridge Fuses 


& 


¢ 


e 
Why this announcement 


is important to YOU: 


(1) OFFERS GREATER PROTECTION 
FOR ELECTRICAL CIRCUITS 


Wherever overloads ure likely to occur, ECON Dual-Element 
Fuses now bring the time and money savings that result from 
positive, dependable controlled protection against unneces- 
sary blowouts — as well as against short circuits. The unique 
design and construction of the ECON Dual-Element also in- 
sures better protection against single-phasing, eliminates the 
necessity of over-fusing, and results in cooler fuse holders 
and switches. 


(2) MAKES THE ECONOMY LINE 
MORE COMPLETE THAN EVER 


In keeping with the policy of offering “Fuses for Every Pur- 
pose,” Economy is constantly adding new and improved 
fuses and other circuit-protection products to help solve 
unusual fuse problems. Thus, Economy Fuse & Manufactur- 
ing Co. rounds out its line still further with a new dual-ele- 


ment fuse that offers many special features and advantages. 


Write for New ECON Dual-Element Cartridge Fuse Catalog, 
$-60 or for literature on other type fuses. 


Your Electrical Wholesaler has ECON 
Dual-Element Cartridge Fuses in stock 


ap ay gor 


ECONOMY [reemnmcnaat 
| ECONOMY FUSE & MANUFACTURING CO. 


“48 2717 GREENVIEW AVE. . CHICAGO 14, ILLINOIS 
Circle 538 on Reply Card for more dota 
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Thermocouple Data 


THERMOCOUPLES are the heart 

of many industrial control sys- 
tems. When a thermocouple has to 
be replaced, the new one should be 
of the same materials as that speci- 
fied for the instrument already in 
use. The kind of thermocouple re- 
quired is usually marked on the in- 
strument scale. 

The data in Table 1 presents a 
summary of the data to be consid- 
ered when a new instrument is be- 
ing chosen; in these cases, the choice 
of a thermocouple is not restricted 
by an instrument already on hand. 

The wire sizes shown in Table 1 
are nominal. Usually, heavier wire 
is required when the temperature to 
be measured is comparatively high. 
However, heavier wires reduce the 
sensitivity of the thermocouple; a 
compromise has to be made between 


sensitivity and the longer life of 
heavier wire. 

In the temperature ranges for 
which Iron-Constantan or Chromel- 
Constantan are recommended, it is 
not necessary to use wires heavier 
than No. 8. All the lighter gages of 
Chromel-Alumel may be used up to 
1600 F; from 1600 to 2000 F, No. 8 
wire should be used; above 2000 F, 
No. 6 or heavier wire should be used. 

The transfer of heat from the hot 
medium to the thermocouple meas- 
uring junction should be as rapid 
as possible. The rate of heat conduc- 
tivity to the measuring junction is 
controlled by the kind of transfer 
medium (liquid or gas) in use and 
the characteristics of the thermo- 
couple protecting tube. 

Heat will be conducted along the 
thermocouple wires and the protect- 


methods, data, ideas 


ing tube to the point of lowest am- 
bient temperature. This rate of heat 
conductivity varies with the thick- 
ness (mass) and material forming 
the protecting tube and on the size 
and composition of the thermocouple 
wire. Thermocouples made of thin- 
ner gage wire wili usually give 
quicker response to temperature 
changes, but may have an appreci- 
ably shorter life span. 

When thermocouples are used 
with automatic control instruments, 
it is necessary to have the thermo- 
couple in such a position that it will 
always respond to a definite rela- 
tionship within the process being 
controlled. This relationship should 
be constant. 

If the thermocouple is in an at- 
mosphere furnace, an immersion 
depth of 30 inches may be insuffi- 
cient to obtain a true reading; on the 
other hand, an immersion depth of 
5 inches may be adequate in a liquid 
salt bath. To test the depth, a bare 
thermocouple may be used to ex- 
plore the inside of the protecting 


TABLE 1 — SUMMARIZED DATA FOR SELECTION OF THERMOCOUPLES 





Kind of Wire 


Recommended 
Temperature 
Limits 


Wire Size 
{See adjoining 
peragraphs) 


Atmospheric Conditions for which 
Thermocouple is Best Suited* 





Copper-Constantan Copper-positive 


Constantan-negative 


Chromel-Constentan Chromel-positive 


Constantan-negative 


lron-Constanton lron-positive 


Constantan-negative 


Chromel-Alumel Chromel-positive 


Alumel-negative 


Platinum-Rhodium** 10% Rhodium 


Platinum-Rhodium 13% Rhodium 


90%, Platinum { postive 
Pure Platinum-negotive 


87%, Platinum { positive 
Pure Platinum-negative 


Minus 300 F to 
plus 600 F 


0 to 1000 F 


0 to 1600 F 


600 to 2000 F 
(continuous) ; up to 2300 F 
(intermittent) 


1300 to 2700 F 
(continuous); up to 2850 F 
(intermittent) 


1300 to 2700 F 
(continuous); up to 2850 F 
(intermittent) 


Generally of no great consequence in 
this temperature range 
Oxidizing or neutral 


Reducing or neutral 


Oxidizing or neutral 


Requires protection from all atmospheres 
with ceramic tube 


Requires protection from all atmospheres 
with ceramic tube 





*Bare thermocouples used in atmospheres or media causing chemical reaction will 
EMF temperature characteristics. See Table 2. 


**Use for replacement purposes only. 
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deteriorate the thermocouple and destroy its stondard 


Kerber Colman ( ompany 





tube. If by pulling the thermocouple 
out one inch from the depth being 
tested, the temperature indication 
does not change, it can be assumed 
that the depth under test is suffi- 
cient to obtain a true temperature 
indication. 


Protecting Tubes 


Thermocouples must be protected 
to insure long life and to maintain 
their inherent accuracy. Table 2 
shows recommended tubes for vari- 
ous environments. 

A thermocouple should have as 
little protection as possible consist- 
ent with favorable life characteris- 
tics. The protecting tubes reduce 
sensitivity and response speed. 
Nonetheless, corrosion, contamina- 


tion, and abrasion would shorten the 
life of bare thermocouples; it is a 
matter of compromising adequate 
protection with desired operating 
characteristics. 

The temperatures recommended 
in Table 2 are the maximums for 
continuous duty; for intermittent 
duty, higher temperatures can be 
tolerated. Heavier tubes are gener- 
ally used for excessively corrosive 
or abrasive environments. Incoloy 
can be substituted for the applica- 
tions listed in the table for Inconel. 


Troubleshooting 


Failures in a system may be the 
fault of the measuring instrument 
or the thermocouple itself. Among 
the troubles that may exist in the 


thermocouple are a poor connection 
in the thermocouple itself or in the 
thermocouple extension wire; gases 
or vapors may have seeped in around 
the thermocouple and affected it; or 
a short may have developed along 
the thermocouple or its extension 
wire at some point away from the 
measuring junction. 

A quick check on the thermo- 
couple can be made by moving it 
around slightly and observing if the 
instrument reading remains stable. 
If the reading is erratic, the thermo- 
couple should be checked further. 

To check the voltage output of the 
thermocouple, a potentiometer is re- 
quired. The potentiometer can also 
be used to check the accuracy of the 
instrument reading. 


TABLE 2 — SUMMARIZED DATA FOR SELECTION OF PROTECTING TUBES 





Type of Environment 


Maximum 


Temp—F 


Material of Tube 





Netural or oxidizing (ordinary heat treating) 2200 


Neutral or reducing, carbon monoxide (such as gas 2200 


curtain hardening) 


Hydrogen, ammonia (such as bright hardening or 1000 


brazing) 


Nitriding 


Slagging or corrosive action, neutral or oxidizing, (such 2700 


as forging furnace or kilns) 


Slagging or corrosive action, neutral or reducing, (such 2500 
as open hearth roof) 


Sulfur content 


Sulfur dioxide 

Hydrogen sulfide 

Lead vapors (rare metal refining) 
Steam 

Carburizing 


Cyanide or salt bath 
Salt bath 
Carburizing salts 
Dowtherm 

Oil baths 

Glass 

Tin 

Lead 

Lead 

Zine (galvanizing) 


Brass 

Brass or copper alloys (intermittent only) 
Aluminum 

Magnesium (Dow metal) 

Die cast metals 


Gas generating units 
Powder metallurgy 


27%, chromium iron 


2400 Pure nickel or porcelain 


2900 Porcelain 


27% chromium iron 


2400 Pure nickel or porcelain 


2700 Porcelain 


Wrought iron or seamless steel 


2200 Inconel or pure nickel or porcelain 


2700 Porcelain 


2200 Inconel or nichrome 


Silicon carbide 


Silicon carbide with inner porcelain 


2000 27% chromium iron 


2200 Inconel 
1000 Inconel 
2200 Inconel 
2000 Incenel 


2000 27% chromium iron or Inconel 


Drawn chromium iron (specially treated) 


2400 Same material as pot or Inconel 


Same material as pot or Inconel 


Pure nickel or porcelain 


Seamless steel or wrought iron 


Porcelain 


Extra heavy wrought iron or seamless stee! 


Extra heavy wrought iron or seamless steel 


27%, chromium iron 


Extra heavy wrought iron (Put an open end pipe sleeve 
around the protecting tube; this should be changed 
when eaten through} 


27% chromium iron 


27% chromium iron 


Cast iron; paint with whiting daily 


Extra heavy seamless steel or 27°%/, chromium iron 


Cast iron or extra heavy wrought iron; paint with whiting 


daily 
Inconel 
Inconel 





Wheelco Instruments Division, Barber-Colman Company 
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Example of complex equip- 
ment completely fabricated 
and assembled by Foster to 


exacting specifications of 
a leading Manufacturer. 


HEAVY STEEL FABRICATORS 


designers and fabricators 


of precision steel weldments 





We are equipped to produce single components or 
complete assemblies — to your specifications or to speci- 
fications designed and engineered by us—with every 
operation carefully controlled by competent supervision. 


New close-tolerance machinery illustrated on these 
pages assures you a better product, more economically 
produced — to meet the demands of progress and your 
competition. 


PRESS BRAKE, 400 Ton capacity, for 
forming and bending. Also equipped 
with demountable bed and ram flanges 


for gang punching or heavy progressive 
die work. 


FLAME-CUTTING MACHINES, for 
cutting complex patterns, such as gears, 
cams and other intricate shapes—of un- 
limited thickness. Tolerances as low as 
five-thousandths can be maintained, re- 
ducing costly machining operations to 
a minimum. 


SQUARING SHEAR, %” x 10’ capac- 
ity, for accurate blanks. Also equipped 
with adjustable ram for notching and 
slitting special shapes of unlimited 
lengths. 


RADIAL DRILLS, for heavy duty, 
high speed drilling, reaming, tapping, 
counter boring and similar operations. 


Since steel can be cut or formed into almost any size, 
shape or thickness, many castings can be replaced by 
fabricated steel weldments. Recently we designed a 
fabricated machine base to replace a casting. The fab- 
ricated base weighs only half as much as the casting — 
yet has over twice the strength and rigidity. The savings 
of metal, easier machining qualities, freight and handling, 
are reducing the cost of this base by more than 50%. 


Probably some of your cast parts can be replaced by 
fabricated steel, at comparable savings. And be sure to 
get our prices for frames, bases, large machinery parts 
— tanks, towers, components, or complete assemblies. 
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HOSTER suru 


St. Joseph, ... Michigan 





Conversion of this punch press frame 
ings to steel weldments 


from cast- 
increased operating speed 
of the press fifty percent. Reduced manufacturing 
costs permitted substantial reduction of selling 
price. Future design improvements can be made 


at surprisingly small cost. 


These blast furnace pre-heaters are another ex- 


ample of complex equipment fabricated by Foster 


THE foste COMPANY 


ST. JOSEPH, MICHIGAN 


Custom Metal Fabricators To American Industry 


Transportation via rail- 
roads, motor freight and 
Iinois and St. Lawrence 
Waterwoys. 
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Heacon Dampers provide the only solution 
to accurate flow control. With a background of 
over a decade of application to specialized 
problems, Heacon Dampers are accepted by 
engineers as the only means of accurate flow con- 
trol, particularly in the lower flow increments. 

V-porting is the secret. Heacon Dampers 
may be designed with V-porting to produce 
practically any flow characteristic from zero to 
100%. With conventional dampers barely 
cracked, a flow of 10 to 20% or more is immedi- 
ately released with resultant flow control 
problems in the entire system. 

Heacon Dampers are a radical departure 


f 


s 


that gives you accurate 


eesti te 


control in the lower flow increments 


from normal damper construction. Consisting 
of supporting grill, sealing strip and flexible 
curtain of woven blue asbestos, metal or other 
suitable material as determined by the appli- 
cation, Heacon Dampers are recommended for 
use where these two factors, among others, are 
of major importance: 
1.—Accurate control and ease of operation by 
either manual or mechanical means. 
2.—Positive, tight seal when damper is closed. 
The Thermix Corp., Project Engineers for 
Heacon Dampers are specialists in the appli- 
cation of this damper to your particular re- 
quirements. Why not call their engineers today. 


Project Engineers 


THE THERMIX CORPORATION 


GREENWICH, CONN, 
(OFFICES IN 38 PRINCIPAL CITIES) 
1440 St. Catherine St. W., Montreal 25, Quebec. 
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. - » what’s happening in U. S. industrial plants 





Plastic Pipe Carries 
Water to Generating Plant 


Corrosive well water will be conducted through Tenite 
Butyrate plastic pipe, in one of the first industrial instal - 
lations of its kind, by Carolina Power and Light Co. at 
their new Wilmington Steam Electric Generating Plant, 
Wilmington, N. C. 

The quarter-mile-long pipe line will deliver water 
from its source to large tanks where the water is to be 
decarbonized. 

As shown in the picture, the 20-ft lengths of three inch 
diameter pipe were joined together by slip-sleeve cou- 
plings and solvent cement which provide, in effect, 
welded joints. It was not necessary to thread any of the 
couplings or pipe. The line was installed in less than half 
the time it would have taken to install metal pipe. Red 
brass pipe, the material originally considered, would 
have cost almost twice as much as the plastic pipe. 

The line will be operated at about 50 psi and is buried 
30 in. below the surface of the ground. 

The installation was made under the supervision of 
Ebasco Services, Inc. Grinnell Corp. supplied the pipe 
which was extruded by Busada Manufacturing Co. 
Tenite butyrate plastic is marketed by Eastman Chemi- 
cal Products, Inc. 


How to Cut Grinding 
Costs Explained 


Of the $160 million spent on grinding wheels last year, 
it is estimated that $60 million went for purchase of resin 
bonded wheels. The balance was mainly vitrified bonded 
wheels, with some rubber, silicate, and oxychloride in- 
cluded. 

K. S. Cowlin, sales manager of the grinding wheel 
division of Electro Refractories & Abrasives suggests 
14 possible means of economizing in grinding operations: 

1. Select hardness compatible with grinding costs. 

2. Use thinner wheels in certain applications. They 
may do the same amount of work. 

3. Maintain surface speed through speed changes or 
additional machines to use partially worn wheels. 

4. Take advantage of large hole allowances in resin 
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wheels. It might pay to install adapter flanges. 

5. Use a template for measuring worn wheels before 
removal. 

6. Substitute an aluminum oxide wheel for silicon car- 
bide in a non-ferrous foundry or where grey iron or hard 
malleable is to be ground. 

7. Where portable cups are used, a wider rim for the 
same price or a straight sided cup might be practical. 

8. Sometimes a dual specification wheel can be used 
effectively, but advantage must be weighed against cost. 

9. Use a magnetic chuck to hold steel castings while 
swing grinding. Reduced vibration may cut wheel cost. 

10. Hard-sided wheels at a slightly higher cost might 
be justified for grinding brake shoes and other castings 
where work is mostly corner grinding. 

11. Employ wheels which have been treated with 
materials such as wax, particularly on brass and alumi- 
num. The added charge for treated wheels proves worth- 
while. 

12. Unless castings have some dressing action, occa- 
sional dressing of wheels can be economical and a safety 
measure. 

13. Wheel truing also adds to safety and restores nor- 
mal contours of worn wheels. 

14. Where large vitrified wheels are used, investigate 
the advisability of converting to resin wheels for in- 
creased operating surface ft per min and a tougher 
wheel. 


Power Problem Met 
With Use of Gas Unit 


At the dissolution of the North Continent Utilities Co. 
in 1945, the town of Farmington, New Mexico had ac- 
quired the distribution system for an area within a 
radius of 11 miles from the center of town and generat- 
ing facilities consisting of a 200 kw hydro plant and a gas 
engine plant with two 300 hp Rathbun-Jones and one 
250 hn Bruce-McBeth units. These modest facilities also 
supplied all of the San Juan County through the lines 
of the Basin Light & Power Co. Farmington then con- 
tracted with Basin to operate the city’s power system. 

Additional prime movers were added quickly in 1946 
and 47: two more 250 hp Bruce-MacBeths and two 370 
hp Ingersoll-Rands. By 1949, the oil and natural gas 
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yp service demands 


DROP FORGED VALVES AND FITTINGS 
FOR TOUGHNESS AND TROUBLE-FREE SERVICE 


Drop forged from carbon and alloy steels, Vogt valves, 
fittings and flanges will safely handle liquids and gases 
at high pressures and high temperatures in power 
plants, chemical plants, petroleum refineries, etc. 

The complete line includes flanged, screwed and 
socket weld end globe, gate and check valves—ells, 
tees, and crosses—couplings—bushings—plugs—aun- 
ions—flanges and flange unions—and welding heeds. 


MODERN STEAM GENERATORS 


Vogt steam generators are designed to give maxi- 
mum rating in @ minimum of space, with high effi- 
ciency and low maintenance expense. Bent tube 
types and straight tube, forged steel sectional 
header types to burn solid, liquid or gaseous fuels 
meet every power, process or teuten requirement. 


PROCESS EQUIPMENT FOR 
EVERY SERVICE 


Vogt constructs process equipment in wide variety 
to all Codes. Stills and towers, oil chillers, crystel- 
lizers, heat exchangers, molding machines, etc., 
serve in the manufacture of oils, greases, 100 
octane gasoline, synthetic rubber, chemicals and 
related products around the world. 


SPECIAL MATERIALS COMBAT CORROSION 
AND PRODUCT CONTAMINATION 


Our modern shops produce @ wide variety of 
equipment from special metals and alloys to fight 
corrosion and product discoloration or contamina- 
tion, Fabrication procedures insure that corrosion 
resistant properties of welds will match that of the 
materials used to construct the equipment. 


PRODUCTS 


FOR REFINERIES, CHEMICAL PLANTS 


POWER PLANTS AND PROCESS INDUSTRIES 
MORE REFRIGERATION TONNAGE AT LESS COST 


More than 70 years of engineering and manufactur- HENRY VOGT MACHINE CO. 


ing experience is incorporated in Vogt refrigerating 


and ice making equipment. Abcorption Systems, LOUISVILLE 10 . KY. 


Compression Systems, and Tube-lce Machines in a 
wide range of capacities serve industrial and pro- BRANCH OFFICES: New York, Philadelphia, Chicago, Cleveland 
cessing plants, and institutions, here and abroad. $t. Louis, Dallas, Charleston, W. Va. 
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boom was under way and the city quickly constructed a 
new power house and installed two 250 hp Bruce-Mac- 
Beths and a 932 hp Ingersoll-Rand. 

The next engine chosen was an 8-cylinder, 16 x 20 in., 
360 rpm Worthington natural gas unit rated at 1525 hp 
at the plant’s 5280-ft elevation. After an initial period of 
break-in and adjustment, the engine ran continuously 
for six months except for a total of 15 hours for inspec- 
tion and preventive maintenance. In that six-month 
period, this one prime mover produced 3,659,700 kw hrs, 
more than 53 percent of the total 6,793,781 kw hrs gener- 
ated by the whole system with its eleven engines and 
hydro plant. 

To carry the peaks, all eleven engines must be run at 
full load, but in off-peak hours, the gas engine handles a 
large share of the work. The old plant averages about 
20 cu ft of natural gas for each kw hr generated. At the 
new plant, with the big engine carrying % of the output, 
average plant fuel consumption has gone as low as 12.05 
cu ft per kw hr. 

One of the first engines of its kind, this supercharged, 
high-compression, spark-ignition natural gas engine has 
a compression ratio of 12 to 1, equal to that of a diesel 
and is said to attain the efficiency of the diesel. 


@ The Cyclotherm Cyclonic Combus- 
tion Principle is an entirely new and 
amazingly different method of heat 
transfer in the boiler industry. 


@ Air enters the combustion chamber 
at extremely high velocity in a re- 
volving spiral vortex which travels the 


entire length of the furnace. The fuel i i 
is introduced into the entering air Generating Station Makes Use 


where it is slowly consumed as it of Higher Steam Pressures 


moves in a cyclonic motion down the ae : ‘ ™ 
combustion chamber. This highly Objectives in the design of the new Kearny Generat 


luminous slow burning flame radiating ing Station in New Jersey were to achieve a plant which 
heat to the fire tube through direct would be simply arranged with central control to reduce 
radiation and by convection, results operating effort; a steam cycle to take advantage of high 
in an unusually high rate of heat La steam temperature and pressure; and a relatively small 
transfer. building resulting in low first-cost and maintenance. 
The new station has for its principal equipment, two 
© No matter what size the building or General Electric Co. turbine generators, and two water- 
job, Cyclotherm has the correct instal- tube, controlled circulation Combustion Engineering 
lation. Send for your copy of “All Your boilers arranged in the unit system. 

Questions Are Answered by Cyclo- The entire plant is operated from a control room lo- 
therm” today and find out for yourself wl a cated at operating floor level in the center of the square 
the facts concerning Cyclotherm [ formed by the four major items of equipment. The new 
Steam Generators. 


no ties, electrically or mechanically, with the old station 


| units are operated as a separate station with practically 


CG YCLOTHERM ont: 


STEAM GENERATORS 





The Cover — Ventilation 


Photo by Westinghouse 


SESE OTTER DIVISION U. 8. RADIATOR CORP. er Because of the possibility of radioactive air being 


COWES, wow von present, special ventilating equipment had to be 
Geottions Bee Ansewed  Codelane® | i tee installed by Westinghouse at the AEC Idaho test 
NAME LEAS Sy facility where the world's first atomic submarine en- 
| RE 2° ‘- gine was built. Should there be a build up in the 
anpenee ee -§ concentration of radioactivity in the air, six large 
ig ey: % fans, one under each of the stacks pictured, would 

be automatically turned on. 
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Here's real economy in temperature control. 


Because Spence Temperature Regulators are 


designed to limit heater steam pressures to an 
adjustable maximum, the need for a separate 
reducing valve is completely eliminated. 

The Spence Regulator takes steam directly from the 


boiler or high pressure line, reduces the pressure 
and regulates the flow as required to maintain a 


4 ed Uy € a nm + | constant temperature output from the heater. 


This means one relatively small combination 
pressure and temperature regulator replaces a 
Va | ve reducing valve of the same size and a larger 

temperature regulator. Practically the entire cost 
of the large separate temperature regulator is 

Needed saved, And, the total saving would also include 

, the cost,of a 3-valve by-pass along with all 

labor for installation. 


This design feature is just One of the reasons for 
the thousands of Spence installations throughout 
American industry. For details of other important 
design features, write for Bulletin T50. 


SPENCE 
TYPE ETI50 
Temperature 

Regulator 











COMPANY, INC. _ 
WALDEN, NEW YORK . 
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Just mix and fix—it’s easy with Smooth-On No. 1 
Iron Cement. You can seal cracks in pipes, boilers, 
metal containers . . . tighten loose screws and fix- 
tures in wood, metal or tile . . . anchor bolts in 
concrete. Smooth-On expands as it sets and hardens 
like iron. Makes a tight, lasting repair that vir- 
tually becomes a part of what it fixes. Keep a 
can on hand (Smooth-On doesn’t deteriorate) and 
use it as you need it—at a cost of only a few pen- 
nies per repair. 


New, completely revised, 
& Eee be t 48-page illustrated 
handbook has hundreds 
REPAIR of time and money 
HANDBOOK saving repair tips for jobs 
in the plant and around 
the home. Millions of 
these repair handbooks 
have been distributed 
during our 58-year history. 
Write for your copy today. 


SMOOTH-ON MANUFACTURING CO, Dept. 19 
570 COMMMUNIPAW AVE., JERSEY CITY 4, N. 4, U.S. A. 


SMOOTH-ON 


THE IRON CEMENT OF MANY USES 
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next door. The boilers are close to the turbines, henee 
the steam leads are short. The coal pulverizers are 
placed alongside and between the boilers and are en- 
closed in a separate ventilated room. The feeders of all 
pulverizers are accessible from one platform. 

The new Kearny Generating Station is designed for 
two-level operation, with the two levels 15 ft apart. All 
parts of the boilers are out-of-doors except the burner 
areas and the bottoms of the furnaces. 

With completion of this station with its two 145,000 kw 
steam turbine-generator units, the Public Service Elec- 
tric and Gas Co. system is increased to 1,910,300 kw. 


Tap Maker Chooses 
Unit Dust Collectors 


Two types of dust control systems were reviewed 
when a Cincinnati producer of precision taps decided 
to install collectors over seven universal grinders. The 
decision was between a central system and unit col- 
lectors over each machine. Both types could be installed 
by the shop maintenance men and both would return 
the cleaned air to the shop. 

However, the grinders were operated intermittently, 
sometimes only one or two at a time. With the central 
system that would mean running the 7% hp motor re- 
gardless of the load. The single collectors operate in- 
dependently of one another on 1/3 hp motors. 

Although the cost of the unit collectors was slightly 
higher than that of the single large collector, on the 
basis of long term economy, the separate units were 
installed. The responsibility for maintenance—shake- 
down of the filters and removal of the dust each day— 
was taken over by the grinder operator. This system has 
worked so well that the life of the filters has been ten 
months rather than the six months anticipated. 


Electric Heating Cable 
Has Many Applications 


Applications of Chromalox electric heating cable show 
how pipe lines, sidewalks, roofs, and other exposed lo- 
cations can be protected in winter from ice, snow, and 
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SHEET METAL FABRICATING 
STEEL PLATE WORK 
WELDMENTS—LARGE STAMPINGS 


Complete Fabricating and Assembling Facilities 
for any type, size and quantity of sheet and plate 
products and weldments thru Ye" thickness. 


SPECIAL DEPARTMENT FOR SMALL JOBS AND PILOT WORK 


FACILITIES AND EXPERIENCE AVAILABLE FOR THE FABRICATION 
OF STAINLESS, MONEL, ALUMINUM AND OTHER ALLOYS. 


e POWER PRESS BRAKES—to 16”-10” long, 400 tons. 
e PRESSES—to 48” x 84”, 250 tons. 


e ALL TYPES WELDING EQUIPMENT—Spot, Seam, Heliarc, 
Automatic and Manual Arc. 


@ SEAM WELDERS—to 200 K.V.A. 
e ASSEMBLY FLOOR CRANE CAPACITY—to 25 tons. 
® LARGE STOCK — Sheet, Plate and Structurals 


@ FACILITIES AND MATERIALS AVAILABLE FOR 
PROMPT SERVICE 


Your Inspection Invited 


TYPICAL OPERATIONS TYPICAL PRODUCTS 


© SHEARING « CONTOUR CUTTING © BREECHINGS AND CASINGS © PANELS 
© PUNCH PRESSING ¢ FINISHING @ MACHINE BASES ¢ PANS 

© STAMPING © DRILLING e GUARDS « HOODS « OVENS 

@ BRAKING © FORMING © CABINETS & BOXES « AIR DUCTS 


e WELDING e GRINDING © CONCRETE FORMS 
@ RIVETING © TRANSPORTATION EQUIPMENT PARTS 


© WAREHOUSE & SHIPPING FACILITIES e TANKS « STACKS e@ PEDESTALS 
@ APPLIANCE PARTS ¢ STEEL RINGS 


© ELECTRICAL ENCLOSURES © PANEL BOARDS 
Ask for brochure of plant and © FACTORY TRUCKS © STAMPINGS 
heet Wi-an-dliaieie © HOPPERS © BINS © RACKS 


complete information. 


THE KIRK & BLUM MANUFACTURING CO. 


3174 FORRER ST. (OAKLEY) CINCINNATI 9, OHIO—PHONE ELMHURST 1490 
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6 REASONS 


why boiler operators, 
the world over, continue 
tospecify theCAMPBELL 


1—Continuous Blowdown; 
2—-No Moving Parts; 
3-No Thermostats; 
4—-No Floats; 

5—No Links; 

6—-No Generators. 


The CAMPBELL maintains a constant water level when 
the load is steady. 

Compensates quickly for momentary changes in water 
level caused by sudden increase or decrease in steam 
demand. 

Nothing Hy out of order or require adjustment. As 
easily installed as cutting a valve in a pi ine. 

For complete information ask for Bulletin 8-A. 

Other ATLAS Regulating Devices: Reducing Valves; Damper Regu- 
laters; Temperature Regulators; Exhaust Control Systems: Back Pressure 
Valves; Fleat Valves; Pressure Regulators; Pamp Governors; Balanced 
Valves; Control Valves; Oil Control Cocks; Ete. ATLAS has been in 
the regulating valve business exclusively for more than a« half centary. 


MepAe Gate hy 


287 South Street Newark 5, New Jersey 
Represented in Principal Cities 
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sub-freezing temperatures. Economical use of plastic- 
covered Thermwire is shown by installations that were 
made during normal maintenance periods or at the time 
of new construction—and that now operate only when 
required by weather conditions. 

Over the attractive entrance to the new Alcoa Building 
in Pittsburgh, the Aluminum Company of America in- 
stalled 1600 ft of the cable on top of the canopy’s canti- 
levered reinforced concrete shell to prevent snow and 
ice accumulations. Now, with a capacity of only eight 
kw operating at infrequent intervals, both initial and 
operating costs have been found to be nominal. 

The manufacturer of the heating cable, Edwin L. Wie- 
gand Co., embedded the cable in two tracks on the slope 
of a driveway to their parking lot to assure smooth flow 
of traffic during snows. Then, during repaving of the 
area around a warehouse, Thermwire was embedded in 
the concrete sidewalk and steps to eliminate the need 
for shoveling snow and to provide greater safety for 
employees. The cable has also been installed around 
several stacks on the roof of the plant to prevent con- 
densation from forming inside. 

At Applewold, Pa., Thermwire is wrapped around a 
150-ft section of the supply pipe attached to the under 
side of a bridge crossing the Allegheny River—a location 
that would have been inaccessible for any other heating 
method. Before the cable was applied, water had been 
freezing in the last 55 ft of travel. Now, a continuous 
supply of water is assured by energizing the 18-kw in- 
stallation when required by weather conditions and re- 
duced rate of flow in the pipe. 


Twin-Shell Blender 
Mixes Faster 


Newest twin-shell blender to be installed at the Hoff- 
man-La Roche, Inc. pharmaceutical plant has a 150-cu 
ft working capacity and will mix more than 8000 lb of 
ascorbic acid in one operation. Purchase of the large 
Patterson-Kelley blender follows about a year’s experi- 
ence with two smaller ones. The first of these, with a 


(Continued on page 115) 
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TYPE 1 











Let R/M lower your 


R/M’s Big 7 Packing Types are engineered 
to give custom-built performance in all but 
the very rarest packing applications. By stand 
ardizing on this basic line of just seven field 
tested packing types (you probably need only 
three or four in your plant) you can reduce 
the number of times you have to re-pack, the 


water to a cooling tower 
Packing No. 1840, a universal packing in 
of R/M’s Big 7 Packing Types. 


Packing Types meet 95% of all packing needs 


OA 


Circulating pumps like this one 


SEs 


which is used to circul 


give top performance with R M 
luded in Type | 


maintenance costs 


labor costs ol pac king, the 
frequent” the 
and the costs caused by non 
You will abl 
to cut your packing inventory and simplify 
your ordering. For details, call in your R/M 
distributor. 


labor costs of “too 


adjustments, costs of damage 


to equipment, 


uniform performance. also be 


R/M PACKINGS FOR MAINTENANCE PURPOSES ARE SOLD ONLY THROUGH AUTHORIZED R/M DISTRIBUTORS 


RAYBESTOS-MANHATTAN, INC., Packine Division, MANHEIM, PA, 





BIG 7 


PACKINGS 


FACTORIES: Bridgeport, Conn. ; Manheim, 
Pa.; No. Charleston, $.C.; Passaic, N.J.; 
Neenah, Wis.; Crawfordsville, lad.; Peter- 
borough, Ontario, Canada. 








RAYBESTOS-MANHATTAN, INC., Packings ¢ Asbestos Textiles » industrial Rubber, Engineered Plastic, and Sintered Metal Products « Abrasive and 
Diamond Wheels + Rubber Covered Equipment © Brake Linings + Brake Blocks * Clutch Facings + Fan Belts « Radiator Hose + Bowling Bells 
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- » + personalities from industry and power 


National Association of Silo Manu- 
facturers — C. B. Ross, vice president 
in charge of production of the 
Concrete Corp. at its Baltimore, Md., 
plant, recently concluded his second 
term as president of the association. 

Gurney of the Madison Silo Com- 
rey is elected president of NASM for 


U. §&. Electrical Motors, Inc. marked 
the beginning of an $8 million in- 
dustrial development for Orange Coun- 
ty California, when ground was broken 

ecember 18 on the 89-acre site of the 
company on the Santa Ana Freeway. 


Universal Atlas Cement Co. — The 
appointment of James T. Maher as as- 
sistant to vice president, sales, eastern 
and southern region is announced. 


General Electric Co. announces the 
construction of a new laboratory at 
Schenectady to help house its expand- 
ing activities in the fields of radio- 
activity and radiation. 

Pier A. Abetti, 32-year-old G. E. 
employee, is selected as the nation’s 
outstanding young electrical engineer 
for 1953 by Eta Kesea Nu Assoc., a 
national electrical engineering hcnor 
society. 

GE's Power Transformer Dept. an- 
nounces appointment of Edward E. 
Bauer as superintendent of regulator 
manufacturing. 

Frank M. Mansfield, III has joined 
the Carboloy Dept. as manager of prod- 
uct programming. 


Allis-Chalmers Manufacturing Co. 
announces the completion of plans to 
enlarge the manufacturing facilities at 
its Terre Haute, Indiana Works. Con- 
struction will start immediately under 
an extension of the present contract 
with The Austin Company and the ad- 
dition will be of the same type of con- 
struction as the original buildings com- 
pleted last year, 

Named assistant production control 
manager at West Allis Works is 
Robert L. Caristein. William H. 
Schrinner succeeds Carlstein as super- 
intendent of material control. 


Elliott Co.—Raymond V. Thayer is 


appointed Cincinnati district manager. 


Boston Woven Hose & Rubber Co., 
Plastics Div. has named George A. 
Ryan sales engineer. 


The Trane Co. is appointing new 
engineering representatives to sales of- 
fices: in St. Paul, Minn., D 
Freeman; DesMoines, Iowa, Richard 
E. oma Billings, Mont., Dennis 
W. Nelson. 


The new branch sales office in 
Pensacola, Fla. is to be headed by 
Clemons. 


. K. Porter Co., Inc.. Quaker 
Rubber Ccrp. Div. announces ap- 


pointment of M. G. Lucke as super- 
intendent of moulded hose. 


Boston Woven Hose & Rubber Co. 
—- Product development manager of 
tubing and extrusions will be Eugene 
Ww. ton. 


Flexonics Corp.—Kenneth H. Flory 
moves up from assistant purchasing 
agent to purchasing agent. 


American Locomotive Co. — Re- 
gional sales manager for the Alco Prod- 
ucts Div. will be A. T. Lawrence. 
Charles H. Homer, Jr. is named man- 
ager of the Beaumont Iron Works 
plant. 

In the new marketing organization 
for all Alco products, William A. Cal- 
lison is named vp in charge of customer 
relations; William F. Lewis is ap- 
pointed vp in charge of marketing; and 

rthur T. Lawrance is named general 
manager of field sales. 


International Nickel Co., Inc. an- 
nounces that Robert J. Johnson, metal- 
lurgist has joined the staff of the Pitts- 
burgh Technical Section of the 
Research Div. 


Link-Belt Co. has established a 
scholarship to help a worthy student 
obtain an education in mechanical, 
metallurgical, or industrial engineering 
at Illinois Institute of Technology. 


Babcock & Wilcox Co.—M. Nielsen, 
vp of B & W, is elected to the board of 
directors and placed in charge of the 
Boiler Div. W. D. Sullivan succeeds 
him as head of the manufacturing dept 
of the Boiler Div. He also becomes a 
vp of B & W. 


Grinnell Company, Inc. announces 
appointment of Helmut Thielsch as 
metallurgical engineer of the Indus- 
trial Piping Div. He will also represent 
the company on several major techni- 
cal committees concerned with the fab- 
rication of piping. 


Robertshaw-Fulton Controls Co. an- 
nounces the appointment of Thomas 
H, Jeffers to the new position of as- 
sistant general manager of the Ana- 
heim Div. and his election as an assist- 


ant vp of the company. 
Robert O’Hara has been added to 
the staff of the Detroit office of the 


Fielden Instrument Div 


L. J. Wing Mfg. Co. is awarded a 
contract from the U, S. Navy in the 
amount of $1% million for airfoil fans 
of the vaneaxial and tubeaxial type for 
ship ventilation. 


Southern Coal Co., Inc. announced 
appointment of Fred L. Buckner as dis- 
trict manager, Louisville, Ky. 


Panalarm Products, Inc. has ap- 
pointed Howard W. Hudson as vice 
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ELGIN ULTRAMATIC 


America's Finest 
AUTOMATIC 


Costly Loss of Zeolite Prevented 


The zeolite ion exchange material in this 
water softener is “locked in” by an ingenious 
“Double Check” manifold system to prevent 
costly loss, and to give more efficient regener- 
ation. This manifold also permits far more 
exchange material to be placed in the sof- 
tener to give up to 44% greater capacity so 
that a smaller unit will meet the need. 


Your Softener Easily Converted 
to Automatic Operation 


Save valuable manhours, eliminate human 
error, and increase the efficiency of your pres- 
ent water softener by converting to auto- 
matic operation. Write for details. 


Elgin 


REFINITE 
rv 4 * 


WATER 
SOFTENER 


It's 
Hydraulically 
Operated 


by Magie Pilot 


Flee is today's most dependable automatic water softener— 
a product that sums up the best of all we have learned in 
nearly a half century of experience. It operates on the time 
proved hydraulic valve principle and is controlled by a new 
and unique automatic pilot to deliver a constant supply of 
zero soft water without attention. 


The time interval and flow rate of each regenerating step 
of the Ultramatic is individually adjustable for maximum 
efficiency under any operating requirement or water charac- 
teristic. The reasons why this flexibility is highly essential 
to satisfactory performance, together with complete infor- 
mation about this water softener, are given in Bulletin 612 
Write for your copy. 


ELGIN-REFINITE 


DIVISION OF ELGIN SOFTENER CORPORATION 


138 NORTH GROVE AVENUE, ELGIN, ILLINOIS 
in Canada: G. F. Sterne & Sons, Brantford 


eames Delonizers * Dealkalizers © Lime Soda Softeners ® Deaerating Heaters ® Filters * Treatment 
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How 
to get 
drier 


or cooler 


air or 
gases... 


NIAGARA AERO AFTER COOLER cools a compressed 
gas, or air, below the temperature of the surrounding atmos- 
phere, thus preventing the condensation of moisture in your 
lines. The gas will contain only half of the moisture left in it 
by conventional methods. Even drier gas can be produced if 
you require it. 

In working with controlled atmospheres of inert gases to 
prevent undesired reactions, this dryness of the gas at low cost 
is a great advantage. The cost of the Niagara method is low 
because it uses evaporative cooling, saving 95% of the cost of 
cooling water (and its piping and pumping). This direct sav- 
ing of cost pays for the Niagara cooler in less than two years. 

If you use compressed air to operate tools or pneumatic 
equipment you save much in water and oil damage to tools 
and equipment, and in water damage to materials by using 
the Niagara Aero After Cooler. 


Write for a bulletin, or ask nearest Niagara Field Engineer 


if you have a problem involving the industrial use of air. 


NIAGARA BLOWER COMPANY 


Over 35 Years’ Service in Industrial Air Engineering 


Dept. IP, 405 Lexington Ave. New York 17, N. Y. 


Experienced Pield Engineers in Principal Cities of U. S. and Canada 
Circle 549 on Reply Card for more data 
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president in charge of the company’s 
engineering and production activities. 


Hewitt-Robins Inc. has transferred 

. C. Heine, formerly assistant man- 
ager of the central sales div. in Chicago, 
to the company’s executive offices in 
Connecticut where he will supervise 
distribution of products. 


Le Roi Co., a subsidiary of West- 
inghouse Air Brake Co., names Her- 
schel V. Hiatt as director of engineer- 
ing for the Milwaukee Div. 


The Bristol Co. names John G. 
Fleming to the newly created position 
of product planning manager. 


National Association of Corrosion 
Engineers—Kempton H. Roll, Lead 
Industries Assoc., is elected chairman 
of the Northeast Region; Edward G. 
Brink, American Viscose Corp., vice- 
chairman; Edwin J. Titsworth, Kop- 
ers Co., Inc., sec’y-treas. George 
est, Mutual Chemical Co., is elected 
to a three-year term on the NACE 
board. 


Claude B. Schneible Co. announces 
the appointment of Tom Butler as a 
special representative for engineering 
problems involving installation of the 
company’s dust collecting systems for 
foundry operations. 


Weston Electrical Instrument Corp. 
—Frank X. Lamb, chief engineer, takes 
on the additional responsibilities of vp. 
Roswell W. Gilbert becomes assistant 
to the president. 


Orr & Sembower, Inc. announces ap- 
pointment of J. Frederick Keeler as 
sales representative for central Penn- 
sylvania, 


A. M. Byers Co.— A. B. Drastrup 
is elected as executive vp; J. F. Byers, 
Jr., and B. M. Byers become vice 
presidents. 


Darling Valve & Mfg. Co. announces 
appointment of Bertil E. Engstrom as 
midwest regional sales manager. 


Dravo Corp. — H. E. Lore, manager 
of engineering and construction for the 
Machinery Div., is elected president 
of the Dravo Engineers’ Club. Other 
officers are: D. A. Booth, vp; S. J. Mc- 
Clatchey, sec’'y; H. L. Wright, treas 

Appointments within the company 
include; D. R. Berg as manager of 
piping dept.; W. L. Davidson, manager 
of heating dept.; E. N. Hower, assist- 
ant manager of apparatus dept. T. L. 
Hartman, Sr. is assigned to special de 
velopment work in connection with 
certain new processes and products. 


Preferred Utilities Mfg. Corp. an- 
nounces appointment of Nevans Co 
of Houston, Texas as exclusive sales 
representative for the Preferred unit 
steam generator in the east Texas 
area. 


Golden-Anderson Valve Specialty 
Co. has moved its general offices to 
new and larger quarters at 1232 Ridge 
Ave., Pittsburgh. 
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it’s still coal that puts flavor in the roast 


Like millions of other farm 
women, Mrs. Curtis now enjoys 
the convenience of a gas or elec- 
tric range, along with refrigera- 
tion, a food freezer, running 
water, a power washer and all the 
other modern, labor-saving ap- 
pliances. 

But it’s still coal that puts the 
flavor in the roast — bituminous 
coal, used efficiently in a distant 
power plant. America’s public 
utilities are burning more than 
twice as much coal today as they 


did twenty years ago. Except in 
a few areas where other fuels are 
abnormally low in price, coal is 
the cheapest source of energy — 
cheaper even than water power. 
The TVA is now supplementing 
its great hydroelectric installa- 
tions with coal-burning steam 
plants. 

Another reason large fuel buy- 
ers favor coal is the assurance of 
continued supply. Even at our 
ever-mounting rate of consump- 
tion, known reserves are ample 


Chesapeake and Ohio 
Railway 














COAL...-.FUEL OF THE FUTURE 
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for a future measured in thou- 
sands of years. These reserves are 
well distributed over the United 
States and great coal hauling 
railroads like the Chesapeake 
and Ohio are equipped to handle 
enormous quantities of coal 
promptly and efficiently. 








THIS 
MACHINE TOOL 


meetings 





- . . and exhibitions 


CONTROL 


TRANSFORMER 


IS ENGINEERED TO PROVIDE 
THE REGULATION you NEED 


This New Series Acme Electric 

Machine Tool Control Transformer 

more adequately withstands the 

low power factor and current sur- 

ges when solenoids, contactors and 

switches of machine tool controls 

go into action. Sturdily constructed 

to provide adequate capacity for 

momentary overloads. Compare regulation curves. 
Write for Bulletin CT 194, 

ACME ELECTRIC CORPORATION 


MAIN PLANT: 523 WATER STREET + CUBA, N. Y. 
West Coast Engineering Laboratories: 
1375 W. Jefferson Bivd., Angeles, Col. 
In Canada: Acme Electric Corp. Lid. * 50 North Line Rd. * Toronto, Ont. 


Aeme «i= Electric 
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National Association of 
Corrosion Engineers (10th 
Annual Conference) 


Electrical Maintenance 
Engineers Association of 
Southern California 
(Industry Show) 


American Institute of 
Electrical Engineers 


(Southern Textile Conference) 


American Society of Tool 
Engineers (Industrial 
Exposition) 


American Welding Society 
(Spring Meeting) 


Compressed Air and Gas 
Institute (Spring Meeting) 


American Institute of 
Chemical Engineers 
(Summer Meeting) 


Basic Materials Conference 
(2nd Annual Exposition) 


Muehlebach Hotel 
Kansas City, Mo. 


Shrine Hall 
Los Angeles 


Georgia Tech. 
Atlanta, Ga. 


Convention Center 
Philadelphia, Pa. 


Statler Hotel 
Buffalo, N. Y. 


The Homestead 
Hot Springs, Va. 


Springfield, Mass. 


Amphitheater 
Chicago, Ill. 





INSTANTANEOUS 
HOT WATER HEATERS 


Pic 


ENGINEERED FOR SERVICE 


Industries everywhere are replacing ovtmoded 
woter heoters with Pick Instantaneous Water 
Heoters. Here ore the recsons: 


Water Is Heated Instantly. Entirely avtomatic, 
Pick Heaters operate by steam injection to heot 
the water in a flash to exact temperature desired 
ond in volume required. 


Fuel Savings Are Substantial. Steam injection 

heating is the most efficient method known. There's 

no woste because woter is heated only os used 
. never stored ond allowed to cool. 


No Storage Tanks Required. Compoct design of 
Pick Heaters permits out-of-the-way installotion 
in corners, on walls or overheod. Soves valuable 
floor space. 





Exact Temperature Control. Pick heaters con be 
operated at low or high loads with minimum 
temperature fluctuation. And it's done quietly. 

Maintenance Cost Is Low. Pick Heaters con be 


cleaned in a matter of minutes — worn ports 
easily reploced. 


Installation Is Inexpensive. Only ordinary pipe 
connections ore required. 





Write for booklet on how PICK HEATERS cut costs of Hot Water — No Obligation. 


PICK MANUFACTURING CO. 


Write CE 154 


e WEST BEND, WIS. 
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ave you a fly ash recovery problem? 


If you have any kind of a suspension-recovery problem— 
whether dust, fly ash, fume, fog or ag will pay you to bring it to 


Bringitt 


WESTERN PRECIPITATION 


. The Only Organization With Years 
Of “Know-How” In BOTH Electrical 
And Mechanical Recovery Methods! 


the leading organization in the field . 


Western Precipitation 


Corporation. Western Peetightation 6 not only pioneered, over 44 
years ago, the first commercial application of the now-famous 
Corrree Electrical Precipitators, but also has been a leader for many 


Mutticione Collectors. 


Result: 


years in the mechanical recovery field with its widely-accepted 


Western Precipitation is unsurpassed in the all-important 
factor of “know-how” in sot the electrical and mechanical fields 
... knows from years of first-hand experience whether your particular 
problem can best be solved by mechanical or electrical methods— 


or by a combination of the two . . . can give you a direct and unbiased 
recommendation on the matter .. . and then can provide the com- 
plete installation under one responsibility, one overall performance 
guarantee, even where Combination Multiclone-Precipitator 

(CMP) installations are made! 


Western Precipitation products and services include. . 





COTTRELL 
Electrical Precipitators 


«+.the most efficient recovery equipment for 
high recovery, long life, low maintenance on 
practically any type of suspensions, wet or dry. 
Corrae.is can be designed to handle a few c.f.m. 
—or millions—with equal ease, and at vetaniy 





MULTICLONE 
Mechanical Collectors 


.. the most efficient, most compact, most 
trouble-free hanical equipment for recover- 
ing suspensions from gases. Because of their 
unique small-tube design, MULTICLONES are un- 
surpassed in mechanical recovery efficiencies — 











y, if desired, with 
very low draft loss, minimum power costs and 
negligible labor costs. By all standards, Western 
Precipitation Corraziis give highest recovery at 
lowest cost per-year-of-service! 


equire less space, less maintenance, and are far 
simpler to install. No filters or screens to replace, 
nothing to burn or cause fire hazards, no high 
speed moving parts to repair or replace. These 
and many other advantages make MULTICLONE 
Collectors the logical choice on installations 
where mechanical recovery is selected. 





CMP UNITS 


(Combination Multiclone-Precipitator) 


combine, in one compact installation, both 
mechanical and electrical recovery principles so 
that maximum benefit is obtained from the ad- 
vantages inherent in each method. The Mutt» 
CLone section centrifugally removes the larger 
and heavier suspensions (down to a few microns 
in diameter) ... and the Corragit section then 
electrically removes the very small particles re- 
maining in the gases. Thus, the bulk of the 
recovery is obtained with relatively low-cost 
equipment, and the final clean-up is obtained 
with equipment having unusually high recovery 
efficiency—approaching theoretically perfect, if 
desired 


Send for descriptive literature! 


sen orn. 


L aecipilalion 
Lacon CORPORATION 


CERI NERS 45D MAN FT ACTORERS OF EQUIPMENT FoR 
COULEOTION OF WOOTENUED MATERIALS FROM Cosme @ UIQUItS 








Let our experienced engineers oudy your recovery 
requirements and make an unbiased r dation on the 
equipment best suited to your particular pee" 

A wire, phone call or letter to our nearest office places this unique 
“know-how” at your service, without obligation. 





Main Offices: \057 WEST NINTH STREET, LOS ANGELES 15, CA/FORNIA 
CHRYSLER BLOG., NEW YORK 17 + 1 N. Le SALLE ST. BLOG, CHICAGO 2 
1429 PEACHTREE ST. NE, ATLANTA 5 « HOBART BLOG, SAN FRANCISCO 4 
PRECIPITATION CO. OF CANADA, LTD, DOMINION SQ. BLOG... MONTREAL 


Mutrictowe—T.M. Reg. 
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FACTORY ASSEMBLED and TESTED 
-+-for a GUARANTEED RESULT 


There’s no guesswork about the performance of a Superior 
Steam Generator. Complete factory assembly followed by effi- 
ciency tests conducted at the factory under actual firing con- 
ditions guarantee operation at more than 80% thermal efficiency. 

And because they are completely factory assembled and 
factory tested, they arrive at your plant ready to go to work... 
backed by undivided responsibility. 

Fully automatic, firing either gas or oil, installation is simpli- 
fied and inexpensive. Their rigid channel iron base eliminates 
the need of special foundations. Superior’s built-in induced 
draft makes an expensive chimney unnecessary. All inter- 
connecting piping and wiring is completed at the factory... 
ready for connection to supply services and sieam outlet. 

Five Superior Steam Generators ranging When the accent is on modernization, buy a Superior Steam 


in size from 30 to 600 b.h.p. on the test Generator. It’s the modern way to buy economical steam. 
line at the Superior plant in Emmaus, Pa. 


18 sizes from 20 to 600 b.h.p. for pressures up to 250 p.s.i. or 
for hot water. For complete details, write for Catalog602. 


for performance you can BA N K on 7 | 
LW BERNIGAR 


SUPERIOR COMBUSTION INDUSTRIES INC. STEAM GENERATORS 
TIMES TOWER, TIMES SQUARE, NEW YORK 36, N_Y. 
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readers’ guide 





. « » an index to advertised products 


The table below lists, according to product groupings, all equipment advertised in this 
issue. To request more data, circle key numbers on Reply Cards, pages 36/37 & 100/10! 


Key No. Advertiser Product Page No. Key No. Advertiser Product Page No. 


AIR FILTERS & DUST COLLECTORS 


Northern Blower Co., The... Dust & fume control ........ 40 569 
Western Precipitation Corp..Precipitators & collectors 99 


BOILERS & BOILER ACCESSORIES 


Ames lron Works 
Atlas Valve Co. 
Bituminous Coal Institute 
Chesapeake and Ohio 
Railway ... 
Cleaver-Brooks Co. 
Coppus Engineering Corp. 
Cyclotherm Div. 

U.S. Radiator Corp. 
Engineer Co., The 
Heacon, Inc. 

Johnson Corp., The 
Peabody Engineering Corp. 
Preferred Utilities Mfg. 
Corp. 

Superior Combustion 
Industries Inc. 
Vogt Machine Co., 


LUBRICANTS & LUBRICATION EQUIPMENT 


New York & New Jersey 

Lubricant Co. , 

Shell Oil Co. 

529 Sinclair Refining Co. 

535 Standard Oil Co. » ). 

.. Packaged boilers 115 537 Sun Oil Co. . Suntec oils 
Bo'ler teed water regulator 92 Texos Co., The . Turbine oils 


Coals atte MATERIALS OF CONSTRUCTION 


Coals 97 Kirk & Blum Mfg. Co., The .Metal fabricating 


Self-contained boilers 45 The Foster Co. Metal Fabricating 
Fonmix burners 10-11 


Non-fluid oil 
Diesel! oils 

. Diesel lubricants 
Diese! oils 


PACKINGS & GASKETS 


Johns-Manville 
Raybestos-Manhattan, 
Inc., Packing Div. . 


PIPE, TUBING & HOSE 


Atlantic Metal Hose 
Co., Inc. ... oa 
Yarnall- Waring Co. 


Steam generators 88 
Oil heating & pumping set . 106 
Dampers 85 
Condensate return system 112 


PK-54 burner 30-31 


Packings & Gaskets 


. .Packings 


Steam generators 34 Flexible metal hose 


Expansion joints 


PUMPS & COMPRESSORS 


Chicago Pneumatic Tool 
Co. 


Steam generators 100 
Henry . Steam generators 87 


BUILDING MATERIALS & MAINTENANCE 


Felt Products Mfg. Co. .. 
Flexrock Co. 

Smooth-On Mig. Co. 
Subox Inc. 

Sweet's Catalog Service 


.. Compressors 
.Hi-temp thread compound ... 
Concrete patch 

Iron cement 

Paints 

Plant engineering file 


ELECTRICAL EQUIPMENT 


Acme Electric Corp. .. 
American Locomotive Co. 
Arrow-Hart & Hegeman 
Electric Co., The 
Bussmann Mfg. Co. . 
Economy Fuse & Mfg. Co. 
Heinemann Electric Co. 
1-T-E Circuit Breaker Co. 
Sorensen and Co, ..... 
Wagner Electric Corp. 


ENGINES & TURBINES 
Murray Iron Works Co. 


Worthington Corp. 
Compressor Div. 
Worthington Corp., 
Vertical Turbine Div. .. Vertical turbine pumps 
REFRACTORIES & INSULATION 

Babcock & Wilcox Co., The Refractory concretes 


STEAM SPECIALTIES 
Armstrong Machine Works 
Sarco Co., Inc. 
Wright-Austin Co. 
Yarnall-Waring Co. 
TOOLS 


Airetool Mfg. Co. 
Proto Tools ; 
Wiedeke Co., The Gustav . 


VALVES & REGULATORS 
Chapman Valve Mfg. me 


Air compressors 


Control transformers 
Diesel generator .......... 


Loom switch 
Dual-element fuses 
Cartridge fuses 
Circuit breckers 
Switchgear equipment 
.. AC regulators 
Electric motors 


Steam traps 
Steam traps 
Steam specialties 
Steam traps 


.. Tube expeonder 
Torque limiting wrench 
Tube expander 


..Turbo generator sets 
Cast steel valves 


INDUSTRY AND POWER * 


HEAT EXCHANGERS & WATER HEATERS 


Pick Mfg. Co. 


Vogt Machine Co., Henry .Heat exchangers 


HEATING, AIR CONDITIONING & REFRIGERATION 


Wine —, ~¥ ton 
lew 
bl Fie 6. 


.Aero after cooler 


INSTRUMENTS & CONTROLS 
Liquidometer Corp., The .. Tank gage ... 


MATERIALS HANDLING EQUIPMENT 
ka Sins all Coal handling equipment 
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The 

Darling Valve § Mig. Co. 
Henszey 

McAleaor Mig. Co. 
Powers Re 
Rockwell 
Skinner Co., "M. B. 


ulator Co., The 
WwW. S. 


Gate valves 
Flow meter 
_ Controls, valves, strainers 
Temperature regulator 
y valve 


Valve & bibb resecter 


Spence Engineering Co., Inc. Temperature regulators 


Vogt Machine Co. Henry 


Valves, fittings & flanges 


WATER TREATMENT & WASTE DISPOSAL 


Belco industrial Equipment 
Div., Inc. 

Betz, W. H. & L. D. 
Cochrane Corp. 
Elgin-Refinite, Div. of 
Elgin Softener Corp, 


Hungerford & Terry, Inc. . 


Rohm & Haas Co. 
National Aluminate Corp. 


Water processing equipment 


Water conditioning 
Water conditioning 


Water softener 
Water conditioning 
Weoter treatment 
Water conditioning 





ulletins 





AIR FILTERS & DUST COLLECTORS 


226—Dust Collectors 

Dust collectors, including cyclone, wet 
or dry dynamic, and cloth screen arrestor 
types are the subject of a 32-page bul- 
letin, Uses of air conditioning, ventilating, 
conveying, drying, and cooling units are 
presented by means of illustrated indus- 
trial installations. Kirk & Blum Mfg. Co. 


227—Tubular Dust Collectors 

Problems of fiy ash collection are dis- 
cussed in eight-page brochure 4P201. Tu- 
bular Aerotec dust collectors are described, 
and efficiency curves, arrangements, and 
standard dimensions are presented. Flue 
gas density tables, and a formula and 
monograph for calculating the number of 
tubes required for any volume and re- 
sistance, are presented to aid in selecting 
dimensions for a unit to satisfy space re- 
quirements. The Thermix Corp. 


228—Iindustrial Dusts 

“The Collection and Recovery of Indus- 
trial Dusts,” 32-page manual 101, discusses 
various types of dust and techniques used 
in analysis, lists the factors which in- 
fluence choice of equipment, and explains 
the operation of each type of collector. 
Buell Engineering Co., Inc. 


229—Dust Collectors and Arrestors 

Series of four folders describes cyclone 
type collector and portable, standard, and 
automatic bag-type dust arrestors. Also in- 
cludes 32-page catalog describing exhaust 
fans for dust collecting and air handling. 
Northern Blower Co. 





PRODUCT INDEX 


Air Filters & Dust Collectors 
Boilers & Boiler Accessories 
Building Materials & Maintenance 
Electrical Equipment 

Engines & Turbnies 

Fans & Blowers 

Filters, Strainers, & Purifiers 
Heat Exchangers & Water Heaters 


Heating, Air Conditioning, 
& Refrigeration ; 


Instruments & Controls 

Lubricants & Lubrication Equipment 
Materials of Construction 
Materials Handling Equipment 
Mechanical Power Transmission 
Packings & Gaskets 

Pipe, Tubing & Hose 

Pumps & Compressors 

Refractories & Insulation 

Steam Specialties 

Volves & Regulotors 

Water Treatment & Waste Disposal 
Miscellaneous 











for listing of the bulletins just received see page 37 


230—Precipitation Equipment 

Engineers contemplating the installa- 
tion of equipment for recovering dusts, 
fly ash, fumes, mists, fogs, or other sim- 
ilar suspensions in stack or process gases 
will find much valuable data in this 40 
page booklet, It suynmarizes the latest ad- 
vancements in this company’s precipitator 
equipment, outlines various types of elec- 
trode designs, shell constructions, elec- 
tronic and mechanical rectifier systems, 
and also gives helpful information on com- 
bination mechanical-electrical recovery 
systems (CMP Units). Western Precipita- 
tion Corporation. 


BOILERS & BOILER ACCESSORIES 


231—Steam Generators 

The edvantages of shop-assembled pow- 
er for your plant with Type-A water tube 
steam generators are explained in 8-page 
bulletin 52-1. Line drawings show the fiexi- 
bility of design possible and dimensions. 
The Wickes Boiler Co. 


232—Draft inducers 

The biggest contribution to the cause of 
improved furnace operation in recent 
years has been the mechanical draft in- 
ducer, according to 12-page booklet I-52. 
Six causes of poor chimney draft are 
listed. Parts of a typical draft inducer 
installation are numbered and explained. 
A selector chart is included. L. J. Wing 
Mfg. Co. 


233—Packaged Steam Generators 
Construction of packaged steam gener- 
ators is described in eight-page bulletin 
1050. Auxiliary equipment is listed and a 
blueprint with dimensions of a typical 
boiler room is given. Ames Iron Works. 


234—Fiame Failure Protectien 

“Guarding Your Properties Against 
Flame Failure Explosions,” booklet CP21, 
shows how to determine whether your fuel 
burner is adequately protected against 
explosion and briefly describes equipment 
to provide complete protection. Combus- 
tion Control Corp. 


235—Blow-off Valves 


Up-to-date information on blow-off 
valves for pressures up to 400 Ib is given 
in revised bulletin B426. Lists construction 
features, specifications, styles and dimen- 
sions. Numerous diagrams, tables and 
photographs give complete details. Valve 
selector table given. Yarnall-Waring Co. 


Pressure Equipmert 

One of the country’s oldest manufac- 
turers of equipment and accessories for 
plants piping, steam, air and gas under 
pressure, has published catalog 400, cov- 
ering its line of separators, traps, and boil- 
er trim. A condensation of the information 
in catalogs 500, 600, and 7, the booklet 
gives adequate size and pressure tables 
oe technical data on the most frequently 


Co., 3245 Wight St., Dept. IP, Detroit 7, 
Mich., on company letterhead. 


236—Boiler Baffles 

“More Steam from Your Boilers,” a four- 
page folder, explains how streamlined 
baffies are applied to all types and sizes 
of the company’s boilers. Drawings indi- 
cate how they are installed in each spe- 
cific unit to secure crossfiow of gases. The 
literature also points out how gas passes 
are tapered in area to obtain necessary 
velocity for maximum heat transfer. The 
Engineer Co. 


237—Boiler Replacement 

“What Every Business Man Should 
Know About Boilers,” has been prepared 
to give executives a better understanding 
of boilers and a realization of the tre- 
mendous loss that industry is taking due 
to obsolete and inefficient steam generat- 
ing equipment. Chances are two to one 
that your boiler is obsolete, according to 
this 14-page booklet. The term “packaged 
steam generator” is explained along with 
the advantages of using such units. Su- 
perior Combustion Industries, Inc. 


238—Soot Blowers 

Bulletin 1137 gives complete information 
on the Model G9B blower which employs 
a fixed position rotating element to clean 
a large number of tubes by sweeping 
through a pre-determined arc. The bul- 
letin suggests the various uses for boilers, 
superheaters, reheaters, economizers, heat 
exchangers, and oil stills. The blower de- 
scribed is available for three pressure 
ranges up to and including 1500 psi. Di- 
amond Power Specialty Corp. 


239—Off-Center Firing 

Design features of a compact, auto- 
matic package boiler are discussed in four- 
page folder EC-1152. The theory of off- 
center firing, used with these units, is 
discussed. Specifications for units through 
250 hp are tabulated. Dutton Boilers Div., 
Hapman-Dutton Co. 


240—Fuel Systems 

Over 530 years of experience in steam 
generation backs up 29-page bulletin 
“Pulverized Fuel Systems.” Well illus- 
trated with cross-sectional drawings and 
graphs, it gives advantages, typical in- 
stallations, and descriptions of major op- 
erating parts. Foster Wheeler Corp. 


241—Packaged Boilers 

Packaged automatic boilers for light oil, 
heavy oil, gas, or combination gas and oil 
firing are featured in 16-page bulletin 1219. 
Ratings for 15 to 500 hp units are tabulated 
and installations for steam process and 
steam and hot water service are illustrated 
and described. Orr & Sembower, Inc. 


242-—General Catalog 

A wealth of research, engineering, and 
manufacturing experience, gained since 
the founding of this company in 1880, is 
incorporated in the products described in 
four-page folder. Steam generators, heat 


NOTE—Each bulletin item has a key number for your convenience in cp for a free, 
personal copy. Circle key numbers on Reply Card between pages 36/37 & 


100/101. 
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transfer equipment, pressure’ vessels, 
valves and fittings, and _ refrigeration 
equipment are shown. Henry Vogt Ma- 
chine Co. 


243—Boilers 

Self-contained boilers for heating and 
processing are described in seven-page 
bulletin AD-100. Design is illustrated by a 
cross-sectional drawing and efficiency is 
shown by graph. Capacity and dimension 
tables are included. Cleaver-Brooks Co. 


Stoker 

Bulletin 897 describes a spreader stoker 
with overthrow rotors said to provide ex- 
ceptionally uniform fuel distribution. Sizes 
and capacities for application to all types 
and makes of boilers or steam generators 
are shown in cross-sections and photo- 
graphs. The units described will burn all 
grades of bituminous coal, lignite, wood, 
and refuse separately or in combination 
with coal. Detroit Stoker Company 


245—Firing Equipment 
Over 530 years of leadership in the man- 
ufacture of industrial-commercial firing 
equipment is refiected in 19-page general o' = 2 
catalog 3048. Schematic drawings, layouts 
of typical installations, cutaway views of 


sé ” ° 

burners and burner parts, and photo- 

graphs of burners and installations are in- i u e Wi our 
cluded among the many illustrations. 

Specifications and detailed data on exclu- 

sive features of this company’s oil, gas, 


7 
and combination oil-gas burners are given. e e C t l | C a m 
Petro Division 


246—Cyclonic Combustion : , 
Principles of the patented method of Are you troubled with nuisance power interruptions, 
Cyclonic Combustion are explained in imc + ae ‘ . wi reans —S , » 
Wantsim: Ghee, “ich tou’ Geuinens Ase insufficient branch circuit capacity, motor burnouts and the 
Answered by Cyclotherm.” Descriptive accompanying costly production delays? You will probably 
drawings show how air is introduced into ° : , , 
the combustion chamber at extremely high find that heat affecting your protective electrical equipment 
speeds in a revolving spiral vortex, radi- : - , . 
ating heat to the fire tube through direct is the heart of your trouble. 
radiation and convection. Cyclotherm Di- 


Wien at Wend Duaine ‘Gubisher Gere You can eliminate heat considerations, however, simply 
by replacing with HEINEMANN Circuit Breakers, 
247—Three-Drum Boilers HEINEMANN Circuit Breakers do not employ thermal 
A pioneer in the application of 2'% in. 


diameter tubes to three-drum boilers de- elements or heaters of any type. Thus, their current carrying 
scribes its Type “C” boiler in revised ant P ‘ : : : ate nr . i » 
seven-page catalog SB-49. These high- capacity and all set tripping points are completely independ- 
pressure, high-duty units are shown by ent of ambient temperature . . . unaffected even by nearby 
means of cut-aways. A table gives speci- 


fications. Erie City Iron Works. furnaces, steam pipes or cold drafts. HEINEMANN Circuit 


248—Vertical Unit Boller Breakers do not require de-rating. With HEINEMANN, 


More than 25 years of development, 20 amperes means 20 amperes of usable capacity without 
manufacturing, and application experi- ee ‘ : : 
ence are reflected in the design of the Type needless tripping. 
VU-10 vertical-unit boiler described in 16- HEINEMANN Circuit Breakers 
page bulletin VU 10-8. Advantages and de- ‘ , 
sign features are discussed. Various pos- operate on a hydraulic-magnetic prin- 
sible installations are shown by photo- ike ens : : . . 
quae aed Gitepecstinanl dsawinge. Cam: ciple. They provide inverse time delay 


bustion Engineering, Inc. to allow starting inrush or harmless, 


249—Heavy-Oil Burners temporary overloads . . . yet they pro- 
Booklet 175-G, eight pages, describes the vide the fastest circuit interruption 
outstanding design and construction fea- _ 
tures of both the Model B oil, and the available on large overloads or short 
Model BR oil-gas burners, including dual- ircuit 
pump reservoir, fuel regulator, high- circuits, 
speed belt-drive, precision air-oil control, 
sure-fire ignition, fuel feed to atomizer, 
and extra iong nozzle. Complete specifica- 
tions, computed at 70 percent thermal effi- GET THE COMPLETE FACTS: Send for your 
ciency, are given for both types. Preferred copy of “WHAT YOU SHOULD KNOW 


Utilities Manufacturing Corp. ABOUT CIRCUIT BREAKERS". Ask for Man- 


val 101. 
250—Boilers 
Six-page catalog 98 illustrates und de- 
scribes the M-800 Series boilers for high 
and iow pressures and designed for oil or 
gas firing. Detailed listings of ratings, di- 
~uuntons, Candee’ euupment, end whn HEINEMANN ELECTRIC COMPANY 
are included. The booklet points out that 140 Pium Street + Trenton 2, New Jersey 
boilers in this series are ideal for use with 
any quality oil, gas, or combination oil- 
gas burner to form a complete boiler-burn- 
er unit. Kewanee-Ross Corp Circle 555 on Reply Card for more data 





INDUSTRY AND POWER * March 1954 





need information on 


structural 


r=Telelielssl-Jah arg 


reach for your 
Plant Engineering File 


*...@ great time-saver” 
These manufacturers’ catalogs are in- 
stantly available in Sections Sa, b, c, d, 
of your Plant Engineering File: 





Acorn Wire and Iron Wks.| Maryland Metal Bidg. Co. 
Airolite Co. Moeschi-Edwards 
American Steel Band Co. Cor. Co 
American Steel P. 0. Moore Inc. 

& iron Works Neenah Foundry Co 
H. H. W. Bergmann Co. = ye 
Burt Mfg. Co. ron & Steel Co. 
Colorado Fuel Overhead Door Corp. 

& tron Corp. Resolite Corp. 
Diamond Expansion we oe 

Bolt Company & pe — 
Dusing & Hunt inc. St. Louis Fire Door Co. 
Fisher Skylights, inc. Security Fire Door Co 
Flockhart Foundry Co. Stewart iron Wks. ‘ 
E. F. Hauserman Co. Swartwout Co. 
Hirschman-Pohie Co. Unistrut Products Ca. 
International Steel Co. E. Van Noorden Co 
Kinnear Mfg. Co, Ventilouvre Co. 
Lawrence Steel Co. Wheeling Corrugating Co. 
Macomber inc. 


Woodbridge Ornamental 
R. C. Mahon Co. Iron Wks. 














In other sections of the File you 
will find additional catalogs 
containing useful information on 

a wide range of products used in the 
maintenance of all plant facilities. 


Sweet's Catalog Service 


Division of 
F. W. Dodge Corporation 
119 West 40th Street, 
New York 18, N. Y. 
rete 556 on Reply Card for more data 
10 
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251—Steam Gage IIluminetors 


Mercury vapor illuminators for steam 
gages are the subject of data sheet 196. 
Unmistakable water level indication is pro- 
vided by a brilliant green spot at the 
water level. Jerguson Gage & Valve Co 


252—Automatic Burner 


Newly designed automatic burner, model 
PK-54, for oil, gas, and oil or gas, is de- 
scribed in four-page folder 430. Safety 
features are listed and the unit's inte- 
grated design is explained. For capacities 
to 42,000 lb steam per hour, the burner is 
described as a complete, automatic com- 
bustion unit including burner, blower, and 
controls. Peabody Engineering Corp. 


BUILDING MATERIALS & 
MAINTENANCE 


253—Iron Cements 


Suggestions for simple reliable repairs 
on equipment and piping using iron ce- 
ment are presented in 40-page pocket-size 
pamphlet. Patching cement, aluminum and 
bronze cement, concrete paint, gaskets 
and clamps are also presented. Also in- 
cluded is a folder describing advantages 
and how to apply concrete paint No. 15, 
for interior or exterior use. Smooth-On 
Manufacturing Co 


254—Thread Compound 


A data sheet gives complete information 
on C-5 “Hi-Temp” thread compound. A 
sample will be sent along with the data 
sheet. Felt Products Manufacturing Co. 


255—Maintenance Book 

“Genius at Work,” is a handy booklet 
full of ideas for plant maintenance. This 
company has developed Kroll, a chemical 
for loosening frozen parts. Kano Labs. 


256—Repairs 

With the theme “Its wise to economize,” 
four-page folder 805 explains how com- 
pany’s repair department facilities can 
save you money. Pressure vessels, jacket- 
ed kettles, and agitated reactors can be 
retubed, rebuilt, remodeled or redesigned 
for new requirements. Manning & Lewis 
Engineering Co. 


257—Flooring 

“Hand Book of Building Maintenance,” 
gives valuable information on keeping 
your plant in efficient working order. In- 
stant-Use concrete floor patch is described 
with suggestions for its use, along with 
other materials for repairing floors. Fiex- 
rock Company. 


258—Pipe Joint Compound 

With the literature on this waterproof 
sealer for pipe joints carrying water, gas, 
or low-pressure steam, a sample of the 
compound will be sent. Key Company. 


ELECTRICAL EQUIPMENT 


259—Dry Type Transformers 

How to use dry type transformers profit- 
ably in your plant is explained in folaer 
DT 195 which also includes wiring dia- 
grams. Acme Electric Corp. 


260—Variable Speed Motors 

How variable speed motors are used to 
improve production is described in 16-page 
brochure 1797. In addition to describing 
advantages the booklet describes design 
theory and construction features. Special 


controls, including both mechanical and 
electrical types, also are discussed. U. 8. 
Electrical motors, Inc. 


261—Fuses 


Hi-Cap fuses for the protection of loads 
above 600 amp are described in six-page 
bulletin HCS. Two handy charts are in- 
cluded: Current Limiting Effect and Open- 
ing Time Curves. Use of these fuses in 
conjunction with Fusetron fuses is ex- 
plained. Bussmann Manufacturing Co. 


262—D-C Power 

D-c power sources and supplies are de- 
scribed in eight-page booklet B-1049. Me- 
chanical and electrical specifications are 
given for the Nobratron. Sorenson and 
Company, Inc. 


263—Motors 


Advantages of the various types of mo- 
tors made by this company are given in 
four-page folder 23. Descriptions of single- 
phase and polyphase motors are included 
along with a listing of their specifications. 
Wagner Electric Corp. 


264—Flexible Conduit 

Extra flexible Sealtite conduit for elec- 
trical wiring of machine tools and indus- 
trial equipment is pictured and described 
in four page pamphlet EF-531. It points 
out the fact that this liquid-tight, extra 
flexible conduit is approved for these uses 
by the Joint Industry Council. American 
Metal Hose Branch, American Brass Co. 


265—Circuit Breakers 

“What You Should Know About Circuit 
Breakers,” 16-page manual 101, explains 
the operating principles of basic circuit 
breaker design. Included are simplified di- 
agrams of three basic types. Explana- 
tions, charts and diagrams deal with tem- 
perature factors, inrush current effects, 
tripping and reset time, quick and slow 
make-and-break, and wire deterioration 
rates. Heinemann Electric Co 


266—Commutators and Slip Rings 

“Commutator and Slip Ring Mainte- 
nance,” 39-page handbook, covers trouble 
shooting, brush maintenance and operat- 
ing procedure, and general maintenance. 
Illustrations show the operations de- 
scribed. Ideal Industries, Inc. 


267—Conduit and Fittings 

Catalog 65, 63 pages, covers the entire 
line of electrical conduit and cable fittings 
manufactured by this company. Each 
product is indexed for easy reference. 
Tables list current-carrying capacities, di- 
mensions, weights, and decimal equiva- 
lents. Thomas & Betts Co. 


268—Iinduction Motor Standards 

New NEMA standards for 1 to 4 hp in- 
duction motors have been published in 
seven-page bulletin 1600. A comparison of 
the principal dimensions of the old and 
new NEMA frames is included in table 
form, The Louis Allis Co. 


269—Renewabie Fuses 


Sixteen-page bulletin S-40 describes the 
Economy De-Lay renewable fuses which 
are said to give safe and dependable time- 
delay on overloads. For every require- 
ment, these fuses have inexpensive links 
which are easily replaced. Economy Fuse 
& Manufacturing Co. 


270—Communication Systems 
This data kit describes low-cost com- 
munication networks which make it pos- 
sible to talk from ontrol ~ to plant 
of installa- 





271—Metal Clad Switchgear 


The HV line of metal clad switchgear is 
described in bulletin 7004B. Advanced 
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272—Variable Speed Motors 

How variable speed motors are used to 
improve production is described in 16-page 
brochure 1797. In addition to describing 
advantages, the booklet describes design 
theory and construction features. Special 
controls, including both mechanical and 
electrical types, also are discussed. U. S. 
Electrical Motors, Inc. 


ENGINES & TURBINES 


273—Steam Turbines 

Fully-illustrated 24-page bulletin 1961 
emphasizes the flexibility of design of the 
type-S turbine which is said to make pos- 
sible selection of the proper number of 
stages, governor, and controls to give 
maximum efficiency for your steam and 
operating conditions. Each component of 
the system is pictured and described 
Worthington Corp. 


274—Multi-Stage Turbines 

Smaller framed, multi-stage turbines are 
featured in six-page bulletin. Overspeed 
governor, governor valves, blades, dia- 
grams, and many other design features 
are discussed and illustrated. The Terry 
Steam Turbine Co. 


275—Diesel Engines 

Smaller and lighter, but for heavy-duty 
service is the description of a diesel en- 
gine discussed in 12-page bulletin 10027. 
Three models are listed, ranging from 200 
to 380 hp at 900 to 1000 rpm. Specifications 
and performance curves are included. In- 
gersoll-Rand Co. 





TO REQUEST FREE BULLETINS 


Circle “key” numbers on Reply Card 
between pgs. 36/37 & 100/101. Your 
requests will be handled promptly. 





276—Steam Turbines 


Full details of this company’s steam 
turbine are given in bulletin 135. Draw- 
ings and installation photographs point 
out the special features. How to save 
operating and maintenance costs by buy- 
ing the right size turbine for individual 
needs is explained. Coppus Engineering 
Corp. 


277—Steam Turbines 


If you use steam for heating, cooking, 
or processing, you can get power at 
almost no cost with the use of a Wing 
steam turbine according to bulletin SW-1la 
Construction of these units gives an al- 
most infinite range of speeds, easy con- 
trol by throttling, and the units are in- 
dependent of any electric power failure 
L. J. Wing Mfg. Co 


278—Turbines 


Full details on this company’s mechani- 
cal drive turbines are presented in a fully 
illustrated bulletin. These units are de- 
scribed as standard turbines, but “tailor- 
made” to your requirements. How they 
can be adapted to practically any operat- 
ing condition or service is explained. 
Elliott Co., Steam Turbine Dept 


FANS & BLOWERS 


279—Propeller Fans 

Three new models are among the 13 
types of fans shown in 40-page bulletin 
A-109. It also describes three types of 
roof ventilators, unit heaters and intake 
air units, and includes specifications, di- 
mensions, and performance figures on all 





Murra 
TT 


A Murray condensing extrac- 
tion turbo generator unit. 
Rated capacity is 2500 KW. 
Inlet steam is ot 400 2G. 
650° F. T.T. with automatic 
extraction at 100 £6. 


& Murray Turbo Generator units can be furnished to meet 
your special requirements in sizes up to 3000 KW. Con- 
densing and non-condensing types with or without extrac- 
tion and/or mixed pressure features can be furnished. 
Whether you require a small inexpensive standby unit or 
a highly efficient, and reliable source of power, Murray 
has a design to fit your needs. 


Consult your local Murray representative who will gladly 
help you select the unit most economically suited to your 
conditions. 


Ro AY — IRON WORKS COMPANY 

BURLINGTON, BURLINGTON, IOWA 

BUILDERS OF STEAM POWER EQUIPMENT FOR THREE QUARTERS OF A CENTURY 
Circle 557 on Reply Card for more dota 
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of the equipment plus valuable engineer- 
ing data. A special feature is a discussion 
of corrosion-resistant materials and coat- 
ings which includes a table showing the 
suitability of special materials and coat- 
ings for use for a wide variety of fumes 
commonly encountered in industrial in- 
stallations. Hartzell Propeller Fan Co. 


280—-Axial Fans 


This 35-page catalog, B-1013, is designed 
to acquaint the user with axial fans. Tech- 
nical data furnished permits the proper 
selection of types and sizes. Physical di- 
mensions are shown to assist in prepara- 
tion of preliminary layouts. American 
Blower Corp. 


FILTERS, STRAINTRS & PURIFIERS 


281—Valves and Strainers 

Forty years of service are behind the 
information presented in bulletins 128-A 
(pipeline strainers) and 228 (pressure re- 
ducing valves). Cross-sections, tables, and 
diagrams are used to point out the ad- 
vantages of this company's products. Mc- 
Alear Manufacturing Co. 


282—Twin Strainers 

Twin strainers for filtering foreign mat- 
ter from oils, grease, tar, glue, sugar 
juice, and similar viscous fluids are de- 
scribed in 4-page leaflet, A-17. They are 


available with inlet sizes from 1 through 
10 in. for working pressures to 500 psi. 
Elliott Co., Accessories Dept. 


HEAT EXCHANGERS & 
WATER HEATERS 


283—Temperature Control 

A simple method of controlling the tem- 
perature of liquid or gas is explained in 
four-page folder 120 on heat exchangers. 
Cutaway drawings illustrate how the units 
operate and flow diagrams show how 
controls keep a fluid at uniform tempera- 
ture. Niagara Blower Co. 


284—Heat Transfer Equipment 

Various types of heat transfer equip- 
ment are among the products described 
in 12-page catalog 12. Also presented are 
various types of dry blending equipment 
and such process equipment as kettles, 
evaporators, vessels, reactors, and coils. 
The Patterson-Kelley Co., Inc. 





TO REQUEST FREE BULLETINS 


Circle “key” numbers on Reply Card 
between pgs. 36/37 & 100/101. Your 
requests will be handled promptly. 





285—Water Heaters 

A streamlined system of heating water 
and process liquids quickly and at low 
cost is explained in this bulletin. The In- 
stant Heater described eliminates the need 
for reducers. Cross-sectional drawings ex- 
plain how the unit operates. Johnson Corp 





Two heaters and two pumps—one steam, one electric 
driven—in one set with these six features: 


1. Completely automatic opera- 
tion with temperature and pres- 
sure regulation. 

2. All essential equipment —in- 
cluding safety valves as needed 
—in one compact unit. 

3. Individually designed to meet 
the specific needs of the power 
plant. 


4. All parts visible and access- 


“THE ENGINEER COMPANY. 
- "7S WEST STREET, NEW YORK 6, N.Y. | 
“JM CANADA, ROCK UTILITICS LTD, 80 JEAN TALON ST. W. MONTREAL, PQ. 


es _ _ 


Circle 558 on Reply Card for more dato 


ible for easy operation, mainte- 
nance and repair. 


5. Pumps run at moderate speed. 
Heaters designed to give the cor- 
rect viscosity and velocity with- 
out fouling. 

6. Cleaner boiler room .. . all 
overflows connected to a com- 
mon outlet, flanged drip pan for 
pumps catches oil drip. 


_ £6490 
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286—Instant Water Heater 
Answers to your hot water problems 
are given in booklet “Methods and Means.” 
Operation and advantages of the instan- 
taneous water heaters as compared to the 
indirect method heater are discussed and 
illustrated. Pick Manufacturing Co. 


HEATING, AIR CONDITIONING, 
& REFRIGERATION 


287—Heating Speciaities 

How to design a one-pipe hot water 
system is explained in eight-page booklet 
J-355. In addition to discussions, data 
tables and diagrams are included. Many 
types of heating specialties are described, 
including a circulator, flow valves and 
fittings, relief valves, vents, a charging 
valve, compression tank. The Trane Co. 


288—Electric Comfort Heaters 

Listed in eight-page catalog D-52 are 75 
different models of forced air, convection, 
and radiant heaters in capacities of %4 to 
100 kw. Aids include a quick selector chart 
which shows how to calculate heat re- 
quirements for given areas and types of 
buildings. Edwin L. Wiegand Co. 


289—Unit Heaters 

Catalog CUH 846-A gives the complete 
story on Grid unit heaters. Catalog BC- 
1040 describes Grid blast coils for process 
drying. How the construction of the unit 
heaters prevents electrolytic corrosion is 
explained in booklet “Corrosion in Unit 
Heaters.” D. J. Murray Manufacturing Co. 


290—Air Conditioner 

Precision control of air temperature and 
moisture enable you to produce your 
product in any climate, at any season, 
according to six-page bulletin 122. The 
Type “A” air conditioner described, for 
drying or moistening of air, is shown in 
typical installation photographs. A cross- 
sectional drawing points out operation and 
advantages of unit. Niagara Blower Co. 


INSTRUMENTS & CONTROLS 


291—1Instrumentation 

Illustrated eight-page booklet R-8, 
“Results,” presents the case history of a 
large independent electric power producer 
In addition to discussions of the use of 
steam, fuel and ash handling, and plant 
steam demand, the combustion control 
system is fully described. The Hays Corp 


292—Measuring Devices 

Information on more than 115 testing 
and measuring devices are contained in 
64-page catalog GEC-1016A. A brief de- 
scription of each preduct and its field of 
application, condensed tables of important 
characteristics, and prices indicate whether 
or not the instrument is suited for a 
specific job. Products range from simple 
current indicators to completely automatic 
oscillographs. General Electric Co 


293—Fiow Meters 

With an alarm control, the flow meters 
described in this bulletin have only three 
moving parts. How it operates to ring a 
bell, light a light, or activate a motorized 
valve is explained by means of illustra- 
tions. Henszey Co. 


294—Level Control 

Bulletin PC-37 describes floatiess level 
control unaffected by surface agitation 
or equipment vibration. Drawings show 
typical installations and details of opera- 
tiou. Leslie Co. 


LUBRICANTS & 
LUBRICATION EQUIPMENT 


295—Lubricating Oil 
Excellent time-temperature characteris- 


March 1954 





tics, and application by any method are 
advantages listed in technical data sheet 
17, for newly developed lubricating oils. 
Physical properties and other advantages 
are discussed, and a chart shows service 
life characteristics. Sun Oil Co 


296—Force Feed Lubricator 

High pressure force feed lubricators, de- 
signed for service at pressures to 30,000 
psi, are dealt with in 12-page catalog 25G. 
Tables show output, dimensions, and 
specifications. Information is given on how 
to order the correct unit and fittings. 
Manzel Div., Frontier Industries, Inc. 


297—Oil Reclaimer 

Subject of four-page folder R-247 is a 
self-contained, compact oil reclaimer for 
keeping industrial oils free from contam- 
inants. In addition to describing how the 
process works, the bulletin suggests ap- 
plications. The Hilliard Corp 


298—Lubrication 

The answer to the problem of securing 
maximum over-all efficiency in lubrica- 
tion lies in determining the kind and 
quality of the lubricant, and the method 
of application that is best suited to each 
case. This 43-page handbook will help 
you select the lubricant for your particu- 
lar needs. Recommendations are given for 
a wide variety of applications. Lubri- 
plate Div., Fiske Brothers Refining Co. 


299—Lubricant 


This instructive bulletin explains the 
uses and advantages of Non-Fluid Oil. 
According to this booklet, it cannot clog 
fittings, it lubricates until entirely con- 
sumed, and will not separate under 
pressure. A free testing sample of the oil 
will be sent with the literature. New York 
& New Jersey Lubricant Co. 


MATERIALS OF CONSTRUCTION 


300—Nickel Alloys 


Helpful technical publications covering 
the many aspects of nickel alloys, and 
their applications, are listed in two bul- 
letins. Instructions on how to order liter- 
ature, free of charge, are included. The 
International Nickel Co., Inc. 


MATERIALS HANDLING 
EQUIPMENT 


301—Storage Systems 

“Modern Industrial Storage Systems,” 
12-page brochure 4393, discusses the sub- 
ject of storage of raw ingredients, semi- 
processed, or finished material. The fiexi- 
bility and adaptability of concrete silos is 
discussed. Descriptions of component parts 
and construction are supplemented with 
line drawings. Marietta Concrete Corp 


302—Conveyor System 

How a recently installed interfioor-con- 
veyor system cut receiving-to-storage time 
is discussed in a reprint. The article tells 
how the system eliminated a long truck 
haul, stopped elevator congestion, and re- 
duced unloading time of highway trucks. 
Included are descriptions of the vertical 
interfloor conveyor, feeder conveyor, take- 
away conveyor, and automatic control 
system. Gifford-Wood Co. 


303—Coal Handling Equipment 
Applications of coal handling equip- 
ment for the power plant, pictured in 
40-page brochure 2410, illustrate the cumu- 
lative experience gained in thousands of 
installations over more than 75 years. 
Drawings show tested layouts for various 
operating conditions. Link-Belt Co 


MECHANICAL POWER 
TRANSMMISSION 


304-—V-Belts 


Fractional horsepower V-belts, for use 
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Roll tubes into thick 
tube sheets automatically! 
.-. from the inside out! 
with the 
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Advantages? | 
just check them: 
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/ ward mouth, o- 
inward elongares me 
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matically to 


tess. 
mined tigh mG costly 


Blimine © 

rolling. 

V Continuous process 
Vv & rolling shortens rolling 


sheets 
Tobe distortion, 


largement of holes, 


There's an AIRETOOL 
Tube Cleaner and 
Tube Expander for 
Every Type of 

Tubular Construction. 


AIRETOOL 
RETRACTIVE 
EXPANSION 
SYSTEM 


oe] 


With this new Retractive Method 
of Tube Expansion, the expander 
is fully inserted and rolls a short 
section of the tube. When full 
expansion is reached, it then auto 
matically starts to retract. Keeps 
rolling as it retracts, gives full ex- 
pansion to the tube the entire 
thickness of the sheet. 


To learn more about this effi- 
cient new Retractive Method 
of expanding high pressure 
tubes—write for your copy of 
AIRETOOL Bulletin No. 54. 





" 
wil RETOOI 
4 


MANUFACTURING COMPANY 


SPRINGFIELD, OHIO 





> Branch offices: New York 
* Chicage * Philedeiphic 
* Tulsa * Baten Rouge « 
Houston + Hudson Heights 
(NJ) 


Representatives in principal cities of U.S.A., 
Canada, Mexico, South America, England 
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in servicing light duty applications, are 
cataloged according to the new industry- 
standard numbering system. Various types 
of machines are listed alphabetically by 
company or trade names for convenience 
in determining the proper belt. Manhattan 
Rubber Div., Raybestos-Manhattan, Inc. 


305—Steel Collars 

Steel shaft collars are shown in use on 
industrial lift trucks, printing ‘presses, 
textile machinery, and other industrial 
equipment, Advantages of this type of 
collar are listed and a specification table 
is included. Standard Pressed Steel Co. 


306—Power Transmission 

Power transmission products to meet 
the requirements of today’s machinery 
and production are described in an eight- 
page catalog. Advantages of special con- 
struction features are pointed out by 
means of cross-sectional drawing and 
text, Specifications are listed for easy 
reference. Lovejoy Flexible Coupling Co. 


307—Eddy-Current Machinery 

“Basic Principles of Eddy-Current Ma- 
chinery,” a section of 16-page bulletin 
GB1, explains the fundamental principles 
of generating torque by means of eddy- 
current devices. Another section, “Charac- 
teristics of Rotating Equipment,” contains 


engineering data. Descriptions are in- 
cluded of typical eddy-current equipment 
such as adjustable speed drives and cou- 
plings. Dynamatic Corp. 


308—Rayon Belting 

Transmission belting with rayon instead 
of cotton plies was proved in field appli- 
cations for more than four years on jobs 
specially selected for their severity ac- 
cording to four-page folder A5163K. Uses 
and advantages of the several types of 
Thor belting are listed. Goodyear Tire & 
Rubber Co. 


PACKING & GASKETS 


309—Metallic Packings 

Included in an eight-page leafiet are 
service recommendations for “V"” metal 
insert packings, metallic valve stem, 
plastic core metallic face, all metallic, 
flexible metallic, high temperature alumi- 
num, and braided copper packings. Stand- 
ard sizes, packages, and approximate 
weights for each type are also listed. 
Raybestos-Manhattan, Inc., Packing Div 


310—Packings 

Darcova pumcups, which permit equip- 
ment to be operated at reduced speeds, 
are described in two bulletins: No. 4502 
on Pumeups for air or hydraulic mech- 
anisms; and 4401 on units for reciprocat- 
ing pumps. How these units decrease 
maintenance and lower operating costs is 
described. Darling Valve & Mfg. Co. 


311—Power Piant Applications 

How to get the best results from pack- 
ings is outlined in useful 6-page folder 
PK-61-A entitled, “Packings for the 
Power Plant.” Each of 28 types of pack- 
ings and gaskets is illustrated, briefly 





Engineered for... 


Positive, Tight Closure — even air or bubble tight. 


Automatic Control — electric, air, ~~ hm 


noid, etc. Or manval control, if desired 
Pressures —to 300 p.s.i. and higher. 


Temperatures —from sub-zero to 2000° F. 


float, sole- 


Materials — made of any metal or rubber lined. 
Sizes—from 1” to 120” diameter, and larger. 


We also manufacture wafer type butterfly valves; slide and 
gate valves; proportioning valves, swing check valves. Write 


for Catalog. 


Awe ce. @) JRE 


VALVES 


W. S. ROCKWELL COMPANY 
2304 Eliot Street © Fairfield, Conn. 


Butterfly valve with outboard 
roller bearings, electric motor 
operator and auxiliary hand- 
wheel control, for high veloc- 
ity air at 125 p.s.i. and tem- 
peratures from minus 20° to 
plus 200° F. 
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discussed and numbered for quick ref- 
erence. These numbers are then used 
on a schematic drawing of a power plant 
to indicate recommended applications. 
Johns-Manville Corp. 


PIPE, TUBING & HOSE 


312—Prefabricated Conduit System 

Introduced in four-page folder 5210 is a 
newly developed large diameter, prefabri- 
cated conduit system for protection of 
underground services. Prefabricated to 
job requirements, it contains piping for 
steam, condensate, water lines, fire lines, 
or process purposes all in place and in- 
sulated where required. Also included are 
traps, valves, and expansion devices. The 
literature explains how the system is in- 
stalled and stresses simplicity of making 
joint connections, The Ric-wiL Co. 


313—Pipeline Expansion 

Catalog 135, 24 pages, is packed with 
engineering applications and _ selection 
data necessary to the proper solution of 
pipeline expansion problems. The center 
spread is devoted to a schematic piping 
layout illustrating expansion joint appli- 
cations and principles. Flexonics Corp. 





TO REQUEST FREE BULLETINS 


Circle "key" numbers on Reply Card 
between pgs. 36/37 & 100/101. Your 
requests will be handled promptly. 





314—Rubber Linings 


Application of rubber lining to pre- 
vent corrosion of tanks, pipes and valves 
is discussed and illustrated in 4-page 
folder. In addition, a 2-page reprint tells 
how rubber lining can stop circulating 
pipe corrosion. La Favorite Rubber Manu- 
facturing Co. 


315—Piping Layout 

How to plan an industrial waste treat- 
ment system is described in “Piping Lay- 
out No. 70." The booklet includes dia- 
grams, specifications, and other detailed 
engineering data. Jenkins Brothers. 


316—Flexible Metal Hose 


For what purpose do you use flexible 
metal hose? Whatever your application, 
you will find valuable information about 
job tested and certified hose in catalog 
500. Included are data on steel, stainless 
steel, monel, and bronze hose in sizes 1/3 
to 36 in. ID. Atlantic Metal Hose Co. 


317—Pipe Hangers 

This hanger catalog describes the com- 
plete line of adjustable pipe hangers and 
supports made by this company. Specifica- 
tions, drawings, and engineering data are 
included. Grinnell Company, Inc. 


318—Universal Joints 

Universal joints available in 13 standard 
sizes—%% to 4 in. dia and bore, 2 to 10% 
in. lengths—are described in this catalog. 
Advantages such as maximum strength 
and bearing surface, and optimum opera- 
ting angle are explained. Lovejoy Flexible 
Coupling Co. 


PUMPS & COMPRESSORS 


319—General Catalog 

Equipment for buildings and institutions 
is the subject of 2-page bulletin WP- 
1099-B27M. Condensed information is pro- 
vided on such equipment as air condition- 
ing and refrigeration products; oil, gas 
and dual fuel engines; deaerators and de- 
aerating heaters; water conditioning; steam 
turbines and turbine generators; liquid 
meters; centrifugal pumps; regenerative 
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turbine pumps; vertical turbine pump; 
and multi-V drives. Worthington Corp. 


320—Opposed Impeller Pump 

How opposed impellers balance axial 
thrust is covered in 12-page brochure 1502. 
Sizes from 2 to 4 in., with 2 to 8 stages, 
are presented for capacities to 1000 gpm, 
pressures to 1200 psig, and temperatures 
to 350 F. Typical applications are tabulated. 
DeLaval Steam Turbine Co. 


321—Pump Vaives 


Pump valves and graphite packings are 
delineated in 24page brochure SC-510. 
Types, details of construction, design 
features, applications, how to order, and 
dimensions are included. Heaters for heat- 
ing water by blending with steam are 
also presented. Sims Pump Valve Co., Inc. 


322—Turbo Pump 


Each component of the type DE turbo 
pump is pictured and its design advan- 
tages explained in a six-page folder. The 
lubrication system is also described in de- 
tail. Typical uses are listed. The J. 8S. 
Coffin, Jr., Co. 


323—Proportioning Pump 

An explanation of the operation and ad- 
vantages of reciprocating mechanical drive 
metering and proportioning pumps is 
given in 20-page brochure UP-52. Techni- 
eal information on how to select the 
proper unit as well as service recom- 
mendations for handling over 300 sub- 
stances is presented. Hills-McCanna Co. 


324—Vertical Pumps 

“Vertical Pumps for Volatile Fluids,” 
six-page folder 1026, appraises the advan- 
tages of vertical turbine pumps for han- 
dling such liquids as gasoline, diesel fuel, 
crude oil, L-P gases, and ammonia. Effi- 
ciency curves also are included. Johnston 
Pump Co 


325—Compressors 

Two-stage air-cooled compressors for 
stationary or semi-portable use are de- 
scribed in 1l-page bulletin 759. Photo- 
graphs and cross-sections point up the 
special features of the units which are 
arranged for belt-drive, coupled, or “built- 
in” motors. Chicago Pneumatic Tool Co. 


326—Non-Clogging Pumps 

Type U non-clogging pumps designed 
for handling liquids carrying large 
amounts of solids and foreign materials 
are described in ll-page bulletin 730-C. 
The specific uses of each type pump are 
given along with tables to help in selec- 
tion. Cross-sectional drawings are used to 
present special features of different types. 
Weinman Pump Manufacturing Co. 


327—Pump Package Systems 

This catalog describes pump package 
systems including welded steel tanks in 
standard sizes of 30, 100, 175, 250, and 500 
gal complete with all accessories. The 
Manajust Stroke adjustment for varying 
capacity when pump is not operating, and 
the Autajust for precise control of flow 
while pump is running are explained. 
Orchem Pump Div. 


328—Pumps 

Condensed catalog “M" describes pumps 
for every purpose. Among those de- 
scribed are: turbine type pumps for use 
with small capacities and high heads; and 
type 66U side suction centrifugal pumps. 
Aurora Pump Co., Div. of New York Air 
Brake Co. 


329—Chemical Feed Pumps 

Chemical solution feed pump, Model 8, 
for such uses as fluoridation of municipal 
water and chlorination of industrial 
wastes is described in four-page folder 
PM2. Performance, installation, and gen- 
eral applications are outlined. An in- 
stallation diagram is included. Precision 
Machine Co. 
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here's a case 
where installing a 
SORENSEN 
AC REGULATOR 
saves $$$ 


in an RF gluing 


when power 
fluctuations 


affect processes... 
you NEED 
SORENSEN AC 


line regulators 


Timber Structures, Inc., of Portland, Oregon, are the largest producers 
of engineered timber structures in the country. RF is used for pre-gluing 
scarf joints of lumber to be laminated into very large arches, and also 
for gluing the firm’s “Timberib” barn rafters on a mass production basis. 
The RF presses were developed by Timber Structures, Inc., engineers. 


Voltage to the four RF generators varied greatly due to constantly 
changing loads throughout the plant. The serious fluctuations necessi- 
ta the repair of 5% of total output and scrapping of another 5% as 
total loss. Unsuccessful attempts were made to remedy the condition 
through the use of additional and separate service transformers. 


The local Sorensen representative surveyed the situation and recom- 
mended installation of a I5KVA Sorensen Regulator. The result —com- 
plete elimination of product loss or damage through erratic voltage. 


The installation was made nearly five years ago. Since then — complete 
satisfaction! The only service required by the Sorensen Regulator during 
this period has been the installation of one set of new tubes. 


We know that a great many manufacturing difficulties are caused by line 
fluctuations, most of which could be eliminated quickly and economically 
by Sorensen AC Regulators. Find out more about this, at no obligation. 


from your Sorensen representative — write us for his address. Sorensen 
& Co., Inc., 375 Fairfield Avenue, Stamford, Conn. 


SORENSEN 


SORENSEN AND COMPANY 375 FAIRFIELD AVENUE, STAMFORD, CONN. 
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330—Compressors 


Horizontal heavy duty air and gas 
compressors, type T, are described in 15- 
page bulletin 728-8. Cross sections of 
crankshaft, inlet valve unloading system, 
compressor cylinder and valves, and th 
complete compressor add to the value of 
the booklet. Also included are brief de- 
scriptions of other arrangements of typ: 
T compressors, Chicago Pneumatic Tool 
Co 


REFRACTORIES & INSULATION 


331—Refractories 

Charts which show at a glance the 
properties of refractory castables, plastics 
and mortars are featured in 2-page 
catalog R-22. Important information in- 
cluding recommendations for each is 
presented. Photos depict application and 
end results. The Babcock & Wilcox Co., 
Refractories Div 


332—Refractories & Insulation 

Catalogs R-52 through I-93, compiled in 
a binder, form an illustrated 40-page book- 
let showing where, when, and how to use 
various types of materials for industrial 
heat generation and processing equipment. 
An index is included for quick reference. 
Refractcry & Insulation Corp. 


333—Heat Resistant Concrete 
Useful engineering data and information 


pertinent to the structural design of re- 
fractory and heat-resistant concrete is con- 
tained in illustrated 12-page booklet PP- 
5M. Subjects such as strength, volume 
changes, methods of reinforcing, sprung 
arches and domes, application to ducts, 
and stack linings are dealt with. Univer- 
sal Atlas Cement Co., Lumnite Div. 


334—1ndustrial Insulation 

“J-M Products for the Process Indus- 
tries,” eight pages, is arranged as a ready 
reference for men responsible for the 
design, installation, and operation of proc- 
ess equipment. It gives concise data on the 
properties of the various products and in- 
cludes photographs showing typicai in- 
stallations. Johns-Manville Corp. 


STEAM SPECIALTIES 


335—Thermostatic Steam Traps 

Balanced pressure thermostatic steam 
traps for pressures to 300 psi and capac- 
ities to 36,500 lb condensate per hr are 
discussed in four-page folder 250-A. Con- 
struction details, operating principle, ad- 
vantages and maintenance are discussed 
and illustrated with photos and cutaways. 
Screwed strainers are also briefly pre- 
sented. Sarco Co., Inc. 


336—Trapping Practices 

Engineers concerned with steam traps 
should find 48-page catalog J a valuable 
source of data on recommended trapping 
practice. In addition to explanation of 
how to calculate condensate loads and 
select traps, a maintenance section covers 
installation, preventive maintenance, 
trouble shooting, and repair. Armstrong 
Machine Works. 


337—Steam Traps 
Catalog 68G, 31 pages, describes and 


illustrates steam traps, strainers, regulat- 
ing and reducing valves, separators, and 
vacuum and lifting traps. Included are 
applications, dimensions, and a handy 
steam properties table. Strong, Carlisle 
& Hammond Company 


338—Welded Floats 

Units made of stainless steel, monel, and 
chrome plated steel, in spherical, eliptical, 
and cylindrical shapes are shown in eight- 
page bulletin 753. Sizes from 2 to 14 in. dia 
for pressures from vacuum to 4800 psi are 
listed with weights, buoyancies, and col- 
lapsing pressures. W. H. Nicholson & Co. 


339—Separator Catalog 

Instead of working out long equations 
and formulas you can, with the help of 
four-page bulletin 201, look at a graph 
and decide the size Hi-eF Purifier to meet 
your operating conditions. Specifications 
and applications of these line-type puri- 
fiers are also given. V. D. Anderson Co. 


340—Fioat Traps 

If you are planning to install low, medi- 
um, or high pressure float or float and 
thermostatic traps, you will need this 
illustrated catalog sheet. According to the 
data sheet, once these valves are installed, 
there is no necessity for the breaking of 
any pipe connection for cleaning or re- 
pairing. All working parts are made readi- 
ly accessible by removing the cover of 
the trap. Hoffman Specialty Manufactur- 
ing Corp. 


341—Steam Trap 

The Drainator steam trap with no mov- 
ing parts is described in this illustrated 
bulletin. Advantages, such as the fluctuat- 
ing gage glass which signals when the 
trap is functioning properly are discussed 
Coe Manufacturing Co. 
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For Plating, Anodizing, Bonderizing, 
Pickling, C Geosing, Rinsing, and Chro- 
mate Dips. Powers No. 11-MF Regu- 
lators will help you get the most 
effective use from various solutions by 
holding them at the right temperature 
automatically. 

Plastic Covered Thermal Bulb and Tub- 
ing—is highly resistant to solutions in 
above processes. Prevents electrical 
shorts. No insulators required for the 
regulator. 


Easy to Read 4” Dial Thermometer—indicates temperature 
of liquid being controlled and makes it easy to adjust 
regulator for different temperatures. (b51) 


Bulletin 330 describes this simple, dependable control. 
THE POWERS REGULATOR CO., SKOKIE, TLL. 
Offices in over 50 Cities, see your Phone Book «© Established in 189! 
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342—Trap Selector 

Handy, 20-page bulletin T1750 lists com- 
mon industrial and process equipment and 
shows how to select proper size trap for 
each type. Tables show trap capacities, 
factors of safety, and pressure conditions. 
Yarnall-Waring Co. 


343—Condenser Tube Inserts 


How to restore leaking condenser tubes 
to service by sealing off the deteriorated 
portion with inserts, is the subject of four- 
page leafiet 500. Tube cleaners, expanders, 
and maintenance tools are listed. Thomas 
Cc. Wilson, Inc. 


344—Tube Cleaners 


Equipment for practically every tube 
cleaning operation is presented in 28-page 
catalog Y-29. Specifications for cutter 
heads, drills, brushes, and motors are 
listed in illustrated tables for quick refer- 
ence. Cutaways show design features of 
air, steam, water, and electric powered 
motors. Accessories are also presented. 
Sections on care and operation of tube 
cleaners and table of inside diameters for 
tubes and pipes add to the booklet’s 
value. Elliott Co., Lagonda Div 


345—Tube Cleaners 


Bulletin 43 introduces a new geared 
tube cleaner for removing scale in heat 
exchanger and condenser tubes of % to 
2% in. ID. The unit is said to be particu- 
larly effective where conditions require 
low speed and extreme power. The pub- 
lication describes various types of drills 
available for use with this unit. Other 
features include a flushing system which 
insures a cool drill while removing scale. 
The Airetool Manufacturing Co. 





TO REQUEST FREE BULLETINS 
Circle “key” numbers on Reply Card 
between pgs. 36/37 & 100/101. Your 
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Torque Wrenches 

Both inch-pound and foot-pound tor- 
quers are described in this complete 68- 
page catalog. Types included are for a 
wide range of drive sizes with plain or 
ratchet head. Please send requests direct- 
ly to Proto Tool Co., ry IP, 22762 Santa 
Fe Ave., Los Angeles %, Calif., with 10c. 


347—Tube Expanders 

Rolling and flaring tube expanders and 
operating accessories are listed in illus- 
trated 8-page catalog 68. General informa- 
tion, specifications, and recommendations 
are included. A useful guide for ordering 
is also presented. The Gustav Wiedeke Co. 


VALVES & REGULATORS 


348—Valves 

The various types of valves made by 
this company are pictured by means of 
blue-print drawings, cross sections, and 
photographs in bulletins 500—505, 508, and 
600. Complete dimensions are listed in 
tables. W. 8S. Rockwell Company. 


349—Temperature Regulators 

Bulletin 330 fully describes a simple, 
self-operating temperature regulator for 
plating, anodizing, bonderiz‘ng, pickling, 
cleaning, and rinsing solutions. The Pow- 
ers Regulator Co. 


350—Fiow Meters 

Important data on the Diafiow Meter, 
for measuring air flow, gas flow, and the 
ratio between the two flows, are presented 
in eight-page booklet 52-1017-37. Accord- 
ing to the booklet, the meter is particu- 
larly well suited for industrial furnaces 





Series 900 
Tube Expanders 


. For rolling and flaring Tubes 


More than sixty years 
of WIEDEKE Quality 


in Super-heater Headers. Now 
available for Tubes as small as 


%"' diameter. 





Tube Expander, Short Mandrel 
and Joint Drive pinned together 
in one compact unit, assures easy 
entry and withdrawal. SAVES 
TIME—Expander or Parts will not 
fall away. 





See your Dealer or 
write us for Bulletin. 
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HENSZEY 
FLOW METERS 


utth rblarm Coutrol , 


RINGS A BELL—LIGHTS A LIGHT or 
ACTIVATES a MOTORIZED VALVE 


There are only three moving parts 
in the HENSZEY FLOW METER — 
no breakdown due to complicated 


gears and mechanism. Goes right souND ALARM AT 

in the line — no additional sup- HIGH OR LOW FLOW! 
ports. Indicctes flow within 3% Easy to set on face of switch 
absolute accuracy, even with pul- — vneffected by dust, dirt 


or corrosion — no pitting or 
sating flow. Send for bulletin. sticking. 


HENSZEY COMPANY 


DEPT. A? WATERTOWN, WISCONSIN 
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and sewage disposal plants. The Hays 
Corporation. 


351——Regulating Vaive 

How control function of a pilot-operated 
valve can be changed by using a different 
sensitive pilot is explained in four-page 
folder 700. A large cutaway illustration of 
the valve and a detailed description of 
design features are included, Spence En- 
gineering Co., Inc. 


352—Reducing Valves 


Four-page folder 511-A lists actual small 
flow reducing valve capacities based on 
test data. Cross-sectional-drawings show 
construction of the bronze and steel valves. 
Leslie Co, 


353—Cast Steel Vaives 

Booklet 12-C, 56 pages, contains infor- 
mation on material specifications, prep- 
aration of welding ends, flange facings, 
and pressure-temperature ratings. Con- 
struction and specifications for globe, 
angle, and check valves in 300, 600, 900, 
and 1500 lb pressure classes are given. 
Also discussed are parabolic disk valves 
for hand or motor control of volume. 
Edward Valves, Inc. 


354—Regulating Valves 
Bulletin 1-A, 52 pages, gives complete 
information on a wide range of regulating 


valves for steam, water, air, gas, or oil. 
Illustrations, cross-sectional drawings, and 
specifications are included. Atlas Valve Co. 


355—Valves 


Catalog 10 describes List 960 and 990 
valves. The 960 is for a pressure range of 
2000 Ib at 100 F to 380 Ib at 1000 F. The 
990 is for higher pressures. According to 
the booklet, these valves offer extra pro- 
tection against excessive stress with extra- 
strong stem and wedge-gate connection. 
Chapman Valve Manufacturing Co. 


356—Rubber Lined Vaives 

This bulletin on rubber lined gate and 
check valves uses cross-sectional drawings 
to describe operation and construction. 
The fully revolving double disc, parallel 
seat principle is explained along with 
other advantages. Darling Valve & Manu- 
facturing Co. 


346—Solenoid Valves 


Such solenoid valve specialties as single 
step valves, two step valves, normally 
open or closed valves, three and four way 
valves, and remote control valves are de- 
scribed in 20-page booklet 700. Applica- 
tions, service, operation, and construction 
are presented for each unit. Tables list 
specifications. Davis Regulator Co 


WATER TREATMENT & 
WASTE DISPOSAL 


357—Water Analysis 

Published by a company engaged ex- 
clusively in the solution of industrial 
water conditioning problems, this 14-page 
brochure contains brief descriptions of 
testing and control equipment necessary 
for the more common water analyses. W 
H. & L. D. Betz. 


358—Water Clarification 

Major advantages of the solids contact 
principle for clarifying and lime 
of water, and basic requirements for sound 
solids contact reactor design are incor- 
porated in 24-page bulletin 5001-A. It illus- 
trates the basic reactor types that can be 
supplied by this company—round or 
square units with vertical shaft agitator, 
and rectangular units with horizontal 
shaft agitator. Reactors can be made of 
concrete, steel, or wood or combinations 
of these materials. Chemical feed and 
auxiliary equipment are described. Coch- 
rane Corp. 
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359—Water Purification 

“Boiler Feedwater Treatment,” 19-page 
bulletin BFT-1, covers Inversand zeolite 
softeners, cold process chemical softeners, 
and demineralizing units, including silica 
removal by ion-exchange. Each process is 
explained by means of chemical formulas 
and flow diagrams. Photographs and cross- 
sections of equipment are included. Hun- 
gerford & Terry, Inc. 


360—lon Exchange Material 

Strongly basic anion exchanger is pre- 
sented in 16-page bulletin 57. Includes 
complete data on physical characteristics, 
exchange capacity and regeneration tech- 
nique. Tables and graphs along with dis- 
cussions explain performance under vari- 
ous operating conditions. National Alumi- 
nate Corp 
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WATER TREATMENT PLANT 
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Here's the system, engineered 
nson Electrap, that 
gets high temperature c 
back to boiler room with all heat 
units still intact. In contrast with 
the usual pump and receiver in- 
stallation, it eliminates the losses 
that come with unrestricted flash- 
ing of condensate and the addition 
of cooling water. In many cases 
this can mean direct savings of 
10% and more in fuel and power. 


New Data Book has complete 
engineering information; 
write for copy today. 
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361—Water Treatment 

Laboratory pictures in this four-page 
folder show how Concentrol controls boiler 
water foam. Examples of its use in various 
industries are given along with an ex- 
planation of foaming. Bird-Archer Co. 


362—Water Conditioning 

Conditioning for boiler, process, and 
general applications is discussed in 20-page 
booklet 611A. A zeolite unit for manual 
and automatic operation is featured. In 
addition, chemical feed, zeolite-post treat- 
ment, zeolite-alkalinity neutralization, 
split-strearn, and anion exchange dealkali- 
zation systems are explained. Elgin-Refi- 
nite Div. of Elgin Softener Corp. 


363—Water Treatment 

“Industrial Water Treatment and Engi- 
neering Service,” tells of the five basic 
lines of defense to guard against diffi- 
culties in water and steam cycles. A two- 
page diagram shows a water and steam 
cycle power plant layout and indicates 
the usual tests required on samples taken 
at given points. Dearborn Chemical Co 


364—10n Exchangers 

This 14-page booklet reviews generally 
the subject of ion exchange, established 
and potential applications. It gives ad- 
vantages of the synthetic ion exchange 
resins and a bibliography of papers con- 
cerning their use. Rohm & Haas Co 


365—Water Softening 

Bulletin WC-108, 12 pages, explains the 
distinction between the sodium and hy- 
drogen cycle, and shows differences in re- 
sults obtained by the two processes. De- 
sign and operation of zeolite equipment is 
described, and available methods for con- 
trolling various operations are discussed 
A simple method of sizing such softeners 


and a table of recommended fiow rate aids 
are given. Graver Water Conditioning Co 


366—Boiler Water Treatment 
Difficulties caused through industrial 
water contamination are outlined in a 12- 
page catalog. Recommended water con 
ditioning treatments for scale, sludge, cor- 
rosion, carryover and other boiler con- 
ditions, and efficient control methods are 
described. Details on a system of com- 
plete boiler water conditioning are fully 
explained. E. F. Drew & Co., Inc 


367—Deaerator 


Bulletin 4643 contains complete details 
of a high efficiency deaeration unit for 
small and medium size power plants. Vari- 
ous types of installations are described 
along with the accessories necessary 
Cochrane Corp. 


368—Decerators 


Spray-atomizing type units are shown 
in cross-section in four-page booklet 400 
Function, design and operation, construc 
tion, outstanding features, and uses are 
discussed. American Water Softener Co 


369—Waste Treatment 

How this company has solved wast 
treatment problems for such industries as 
electro-plating, refinery, gas, and metal 
finishing is treated in detail in six-page 
booklet 70-B. Crogs-sections show the vari 
ous types of chemical and biological treat 
ment equipment. A handy bibliography 
serves as a reference for more information 
on waste treatment in each of the indus 
tries covered, Infileo, Inc 


370—Chiorinizers 

Chlorination—the modern way to pre 
vent slime buildup in condensers and heat 
exchangers—-saves you money if its right 


But if dosage is too heavy, you run the 
risk of corrosion, according to application 
memo 640-J9. Chiorinizers available in 
three volumetric models for feeding from 
a few pounds to 6000 pounds per day are 
described. Builders-Providence, Inc 


371—1on Exchange 

“Demineralization Including Silica Re 
moval by Ion Exchange,” 28-page booklet 
3803, describes applications, principles of 
operation, design features, and advan 
tages, and gives recommendations and 
specifications for demineralizing and silica 
removal apparatus and synthetic resins 
The Permutit Co 


372—Combustion Data 


“Industrial Combustion Data a 168 
page handbook on heat processing applica 
tions, gives useful technical data arranged 
in concise, practical form, and amply 
illustrated. It will be of interest to those 
who are concerned with the selection, 
supervision, operation and maintenance 
of oil and gas combustion equipment as 
applied to industrial furnaces, ovens 
kilns, driers, heaters, kettles, stills, cal 
ciners, and other similar equipment, Hauck 
Manufacturing Co 


MISCELLANEOUS 
373—Biast Cleaning Machines 


Two fundamental methods of applying 
abrasives with hand-operated, nozzle, blast 
cleaning machines are appraised in 28-page 
booklet 100A. In addition, applications for 
both wet and soft abrasives are discussed 
Design features, construction, and opera 
tion of various types of blast cleaning hose 
machines are described. Tables indicate 
the relationship between orifice area, cir 
cumference, nozzle sizes, air flow, and re 
quired horsepower. Pangborn Corp 
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to all other ordinary lubricants. 


WAREHOUSES: Birmingham, Alo 





GIVES 6 LUBRICATION EXTRAS 


New “NR” grades of NON-FLUID OIL are now manufactured especially 
for all pneumatic tools and equipment. Note these six lubrication extras: 


Positive protection against rusting, even from moist air. 
No galling or sticking of pistons or fibre blades. 

Cup leathers last 3 to 5 times longer. 

Wear reduced—to minimum. 

Winter grade available with pour point of -—30°F. 
USED AND APPROVED BY ALL LEADING 
MANUFACTURERS OF AIR TOOLS. 


Write for further information and free testing sample of “NR” grade of 
NON-FLUID OIL and see for yourself why NON_FL 


Visit us ot Booths 241 & £42—American Textile Machinery Exhibition, 
Atiantic City, N. J. — April 26-30, 1954. 


NEW YORK & NEW JERSEY LUBRICANT COMPARY 
292 Madison Ave., New York 17, N. Y. * 
SOUTHERN DISTRICT MANAGER: Lewis W. Thornason, Jr 


Charlotte, N.C. @ Greensboro, N.C. @ Greenville, $.C. @ Chicago, ill 


Springfield, Mass. @ Detroit, Mich. @ St. Lowls, Mo 


UID OIL is superior 


Works: Neweork, WN. J. 


, Charlotte, HN. C 


Atlanta, Ge © Columbus, Ge 


@ Providence, &. | 











Circle 569 on Reply Card for more dota 


March 1954 





CLASSIFIED ADVERTISING 








PROFESSIONAL SERVICES 


FOR SALE 


REPRESENTATIVE WANTED 








PROPANE GAS PLANTS 





If you pay more than 17¢ per |b.* 
for Wiping Cloths. . 
IT’S TIME FOR A CHANGE!! 


SALES REPRESENTATIVES WANTED 
—To handle proportioning chemical 
feed pumps. Precise, reinforced-dia- 
phragm type pumps of non-corrodible 


comparable? 


Anhydrous Ammonia Plants 


We Are Specialists 
More than 60 Peacock Plants prove . . 


has extra pickup 


Address inquiries to 
PAUL E. PEACOCK, Jr., President 


PEACOCK CORPORATION 





Want the best wiping cloth 
any repair shop or metor 
pound or per yard that is low for anything 


to GREASE CHAMP. as 


pool? At & price se 


Jol 

a oe uniform, cotton, mesh type wiping clot) 
GREASE CHAMP today 
o ectively clean machine ——, work sur 
faces, work areas, and hanc 
extra qheerben My . - 
“There's No Substitute For Experience’’ extra nice, large, easy-to-use pieces 

Order a trial 200 ibs. now. It 

maintenance buy. Your Satisfaction Is Guaranteed 


SAFEGUARD COMPANY, INC. 
Box 113, Tamiami Stetion Miami 
*F.0.8. Holyoke, Mass. 


ly yourself with 


money can buy for materials. Used for accurate pumping 
of water conditioning chemicals, also 
metering of various solutions in process 
industries. Substantial discount, pro- 
tected territory arrangement possible. 
Write: Box No. Cl Industry & Power 


or ies 
the price 





Brery pound 4 


MACHINERY WANTED 





is your best 
HORT. BORING MILL 

6, Me, 3/4." bar or larger, floor type. 
8-10" hort. travel, 5-8’ vert. travel. 








Box 268, Westfield, N. J. Westfield 2-6258 


THE FOSTER CO. 














FOR SALE 


Stevensville, Michigan 











stand by or year ‘round 


© installed 
~_ ee merson Thomas 
“& Assoclates,. Ine 


, BOx 7 WESTRIE 





GAGE GLASSES AND 


LP-GAS PLANTS = | Stie'stirvcm 


ALL SIZES TO FIT YOUR WATER GAGES 


Bw ccuiren —— 
Poon Bean oe (=) 


scciacateetieV) 
ERNST WATER COLUMN & GAGE CO. 
Send for Catalog LIVINGSTON, WN. J. 


POWER ENGINEER WANTED 





POWER ENGINEER — To take charge 
of industrial power plant burning pul- 
verized fuel; non-condensing turbo- 
generators. New Jersey first-class li- 
cense required. Write stating age, 
experience and salary. BOX WNo. C2 
Industry and Power, St. Joseph, Mich. 


Gaskets 

















AVAILABLE REPRINTS 





SPECIAL REPORT REPRINTS 


“Industrial Development Review,” Jan. 1954 
“Control Valves and Positioners,” March 1953 
“Adjustable Speed Drives and Electrical Controls," 
“Combating Corrosion From Ind. Chemicals” 
“Packaged Electrical Distribution Equipment,” 
“Contaminants in the Air," Jan. 1952 


Write for your free copy today—one copy of each 
mailed upon request, with the compliments of INDUSTRY 
AND POWER. Additional copies — 2 to 25 copies 25c 
each; 26 to 50 copies — 20c each; 5! to 100 copies — 
5c each; more than 100 copies — 10c each. Your requests 
will receive the prompt attention of Reader Service De- 
partment, INDUSTRY A AND POWER, St. Joseph, Michigan. 


Free of charge — For your per- 
sonal files, reprints listed below: 


“More Power For Jamestown," Dec. 1953 

“Coal Handling at Elrama," Dec. 1953 

“New Water Tube Package Boiler," Dec. 1953 

“Burners For Package Boilers," Oct. 1952 

“Handbook” for 1953 

“Maintenance of Exhaust Systems," Oct. 1953 

“Hidden Losses From Electrical Systems," May |953 

“Insulation .. . Types and Proper Application,” Nov. |952 

“Maintenance ‘Know How' Means Efficient Batteries," 
Aug. 1951 

“Fundamental Designs and Design Considerations cf In- 
dustrial Condensers,” Aug. |952 

“Adjustable Speed Fluid Drives," May/June 1953 
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“Modern Fuel Oils and the Application of Additives,” 
Oct. 1951 

“Package Boilers Reduce Steam Costs," Feb. !953 

"Application of Spreader Stokers,"" March |953 

"Dirty Water Gets The Treatment," Aug. 1953 

"Variable Pitch Motor Pulleys for Power Transmissions,” 
Aug. 1953 

"Interpreting Stack Losses," Aug. !953 

"Axi al Flow Pumps .. . Their Characteristics," July 1952 

‘Joining Copper and Its Alloys," Aug. 1952 

"Low Cost Auxiliary Power From Turbine Drives," Apr. 1950 

"Modern System Moves 600 Ton of Coal Per Hour,” Feb. 
1952 

"Metal Chip Handling,” Oct. 1953 

“What Moisture Resistance Means in Cable Insulation,” 
Apr. 1953 

"Pump Materials That Can Reduce Corrosion,” Nov. 1952 

"Selecting Taps on Power Transformers,” Apr. 1953 

"Eddy Current Couplings for Speed Control and Clutch- 
ing, Dec. 1952 

"Profits From Wastes,” Nov. |952 

"The Proper Water Tower Means Water Conservation,” 
March/April 1951 

"Meeting Gas Curtailment With Propane," Apri! 1952 

“Continuous Blowdown Systems,” March |953 

"Feedwater Heating Calculations For Steam Turbines,” 
May 1953 

“Accelerating Wound Rotor Motors,” May |953 

"Industrial Waste Treatment,” June |95) 

"Valve Positioners,” Apr,/May!952 

"Savings By The Tank Car,” My 1953 

“Engineered Insulation,” Nov. | 953 

“Chrysler Centralizes Plant Utilities,” Nov. 1953 

“Chemical Cleaning of Boilers," Sept. 1953 
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spot news 





five-cu-ft capacity, was installed to mix alkaloids in the 
manufacture of a well known analgesic. This unit re- 
placed a hand-mixing method in which about 20 lb of 
components were mixed in open containers for an hour. 

The small blender handled 80 lb per batch, produced 
a uniform blend in 20 min, and eliminated exposure 
of the operator to the sedative effects of the drug. 

The second installation, a 30-cu-ft unit, handles the 
mixing of sodium ascorbate in batches of 1650 lb per 
blending operation. 


Carbon-Bonded Spouts Last 
Three to Four Days 


Carbon-bonded silicon spouts developed for a new 
western copper refinery are helping to maintain contin- 
uous 24-hr per day production of horizontal cast copper 
wirebars. 

Conventional refractory spouts require constant re- 
pairs to obtain a life of 24-hr. The new spouts, conceived 
by engineers of the copper company and Electro Refrac- 
tories & Abrasives Corp., last from three to four days of 
continuous service during which time little repair work 
is required. 

They resist the wetting action of the cuprous oxide 
present in molten tough pitch copper, thus preventing 
metal or slag penetration and the resultant destruction 
of the refractory. The spouts maintain their original size 
so that four individual streams of molten copper may 
be delivered into individual molds at a definite and uni- 
form rate of flow. Due to the lower thermal conductivity 
of the carbon-bonded silicon carbide no external heat 
is required to maintain the temperature of the ladle 
spouts between pours. External heat was essential when 
spouts were made of silicon carbide but not carbon 


bonded. 





DISPLAY UNIT MOVES CROSS-COUNTRY 


Scheduled for display throughout the East and Midwest, 
this traveling exhibit of Stephens-Adamson machinery is 
mounted in a trailer. Loaders, car pullers, winches, and 
other units in the trailer can be operated from power gener- 
ated by a unit mounted on the tractor. 
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No Annoying “Extras” 
IT'S READY TO INSTALL 
AND START MAKING 


Low . Cost $ feam i 


20 SIZES... 
10 to 600 h.p... 
15 to 200# OlL OR GAS 


MESTEAM 


GENERATOR 


This automatically controlled 
packaged boiler unit includes: 


¥% all piping and wiring, ready for your service 
connections. 


% fan, feed water pump, condensate tank, injector, 
blow-off valve, necessary refractories, insulation 
and metal jacket. 


ALL YOU NEED is fuel tank, gas vent and service 
connections. 


—AND YOU KEEP RIGHT ON SAVING 
with these trouble-free, fully automeiic 

units with their eye-level controls, their 

accessibility inside and out, and fvuel- 

saving 80% omagere vag efficiency |! 


aie hades Ges icant C1 ane 


os s FOR FACTS ON LOWER COST $1 STEAM 
7 WRITE FOR THIS FREE BULLETIN NOW! 


COMPANY 


| ADDRESS 
IRON 


AMES WORKS 


BOX F-34 OSWEGO, N. Y. 
Builders of Better Boilers Since 1848 


Circle 570 on Reply Card for more data 
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so you can PROVE to YOURSELF 
that C-5 will lick your toughest 


To assure easy maintenance on 
products having threaded assemblies 
many leading product eagigeore have 
specified the use of Fel-Pro C-5 as an anti- 
seize cogting on stud threads prior to final 
production line assembly. 


Fel-Pro's exclusive Colloidal-Copper form- 
ula allows for easy separation ‘oad seduces 
stud breakage of threaded assemblies 
after long exposures to extreme tempera- 
tures. It eliminates pitting of stainless 
and alloy steel even where dissimilar 
metals are joined. 


Conduct your own tests with C-5 “Hi- 
Temp” at our expense. Write on your 
company letterhead for Free Sample and 
complete data sheet Topay! 


FELT PRODUCTS MFG. CO. 1542 Corroll Ave., Chicogo 7, Iil 
Circle 571 on Reply Card for more data 


TAMP 


<--———_ 


TRUCK 
OVER 


en 
NO WAIT 
FOR DRYING 


HERE’S THE QUICKEST, BEST WAY TO 


PATCH BROKEN FLOORS 


Use durable INSTANT USE .. . a tough plastic material which 
you simply shovel into hole tamp — and run traffic over immedi 

ately. Tough INSTANT-USE is ideal for repairing 
eracks and breaks due to relocating machines . . 
or for complete overlays. NOTE: Plasticizer makcs 
INSTANT-USE easy to scoop out of container . .”. 
easy to level, to tamp, to use! There's a Flexrock 
material for every floor condition oil, acid, wet, 
dry! Tell us your problem! 





Mall Coupon for Triel Offer and Free Hand Book 


FLEXROCK COMPANY _ Offices in 

3605 Filbert St., Phile. 1, Pa. Principal Cities 
Please send me complete INSTANT-USE informa- 

tion, details of TRIAL ORDER PLAN and HAND 

BOOK OF BUILDING MAINTENANGE—no obligation. 

(Clip and attach Coupon to Co. letterhead). 

Nome 

Company 

Address 
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SARCO 


Thermodynamic 
STEAM TRAP 


this new trap 
virtually eliminates maintenance 








SOLID STAINLESS STEEL DISC 
ACTS AS VALVE HEAD 


HERE’S HOW IT WORKS! 
ij A F 








Air and or condensate raise valve seat disc 
A. discharge thru E. When steam follows, 
greater velocity causes it to strike body at 
H thus building up pressure in chamber F 
This causes disc to seat, closing tube B. As 
pressure in F decreases by condensation 
and leakage thru slot J, pressure in tube B 
raises disc and cycle is repeated 

Ihe Sarco Thermodynamic Trap has 
proved successful on steam mains and sep 
arators; headers and soot blower pipes; 
engine and turbine stop valves, separators 
and casing drains; alternate heating and 
cooling applications. 


A solid stainless steel disc 


indestructible 


MM’; striking feature of the Sarco 
Thermodynamic Trap is its 
simple maintenance-free design 
There's only one moving part — a 
solid stainless steel disc that practi 
cally lasts forever. There are no 
other moving parts to wear out or 


cause trouble 


Condensate, air and steam act 
directly on the disc valve which 
opens to discharge condensate and 
air — snaps shut to contain steam 
There are no mechanical devices 
required to operate valve (see dia 
gram at left). That means practi 
cally endless trouble-free operation 


ACTUAL SIZE 


practically 


is the only moving part! 


Other advantages: small size 
easy installation, not affected by 
shock or vibration, immunity to 
corrosive elements with all wearing 
parts stainless steel, same valve head 
and seat for all pressures to 600 psi 
and temperatures to 950° | 


Check these advantages to your 
own satisfaction at absolutely no 
cost. We'll send you a trap for free 
trial. All you do is fill out the cou 
pon and mail it in 


SARCO COMPANY, Inc. 


Empire State Building, New York 1, N.¥ 


Sarce Company, inc., Empire State Bldg. New York 1, W.Y 








Gentlemen: Please send me a Sarco Thermodynamic Trap 


for free trial, requirements as checked 


MAIL COUPON ae wn 
TODAY FOR 
FREE TRIAL —_ 


FiRM 











aporess 


SOU eterno 


Circle 


af Operating Pressure ps 


For installation on 


— STATE 


573 on Reply Card for more data 





INDUSTRY and POWER Acceptance under Section 34.64 P. L. & ® 
420 Main St 


St. Joseph, Mich. 
FORM 3547 REQUESTED 
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TODAY'S DEMANDS for power de- 
mand the best in turbine lubrication 
Texaco Regal Oil (R & O). This is 
the oil that has more than ten times 
the oxidation resistance of ordinary 
turbine oils! It keeps turbine systems 
free from sludge, rust and foam. 

Texaco Regal Oil (R & O) is espe- 
cially refined from top quality base 
stocks —then made even better by 
powerful inhibitors of oxidation, rust 
and foam. This “added” protection 
means you'll have clean systems, 
normal bearing temperatures, instant 
governor response. 

There is a complete line of Texaco 
Regal Oils (RG O) for every type 
and size of turbine. They meet the 
stringent requirements of all leading 
turbine builders. 

A Texaco Lubrication Engineer will 
gladly help you improve turbine per- 
formance. Just call the nearest of the 
more than 2,000 Texaco Distributing 
Plants in the 48 States, or write: 

The Texas Company, 135 East 42nd 
Street, New York 17, N. Y. 


TEXACO Regal Oils (R& 0) 


FOR ALL TURBINES 


TUNE IN METROPOLITAN OPERA rodio broadcasts every Saturday afternoon 
Circle 574 on Reply Cord for more date 


See newspoper for time and station. 





